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PREFACE. 


THe obje& of the prefent publication is 
to exhibit a concife, but at the fame time 
general and fyftematic view, of the ftructure 
of the body throughout all claffes of the ani- 
mal kingdom. This fcience, which is very 
aptly denominated, Comparative Anatomy, af- 
fords the moft effential aid in elucidating the 
ftru€ture of the human body, and in explain- 
ing the do@trines of phyfiology. 

The want of any organ in certain clafles of 
animals, or its exiftence under different modi- 
fications of form, ftru€ture, 8c. cannot fail to 
fuggeft moft interefting conclufions concern- 
ing the office of the fame part in the human 
fubject. Thus our phyfiological reafonings, 
which muft neceflarily be partial and incom- 
plete, when deduced from the ftru€ture of -a 
fingle animal or clafs, are extended and cor- 


bs ae rected 
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rected by this general comparative furvey, 
and may, therefore, be relied on with the 
greater confidence. We are indebted to fuch 
invefligations‘ ‘for’ the difcovery of ‘the cir- 
culation and of the lymphatic fyftem; for the 
elucidation of the fun@ions of digeftion and 
generation » ,indeed, there is no, branch’ of 
anatomy,,or phyf iology,, which, has not: received, 
moft. material benefit from, the fame fource. 
thar « ee nn ng more, noe 
trated, by Comparative Anatomy, than by, the 
diffedlion of the human body.” 

moreover ie fe aan aE in its: 
conpattion with sterinary, Ines and with 
It an en Aes nee une to basins 
upon its utility in the former point of view; 
but I may. be allowed to, obferve on the afer 
fubjedt, that ; anatomical . ftructure forms the 
only fure bafis of a. natural, Claffification of 
the animal kingdom; and that any arrange- 
ment not founded on this ground-work will, 


lead us into the moft grofs and palpable errors. 
| 9 Laftly, 
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"Lafly, this Muay ¢ pens to the mind: 2 Ber 
fource of intereft and fatisfadtion, i in 1 exhibiting 
fuch ” numerous. and ‘undeniable "proofs of 
the exertion Of contrivance and defign | in 
the animal! frudture!' 3 in difplaying thofe m mo- 
dificdtions' of particular parts and c organs, by 
which they are adapted to ‘the peculiar < cir- 
cumflances of thea animal, ‘and. become  fübfer- 
vient to its wants, its neceffities, ‚ori 2 gale’ 
ments. 

oe importance of the fubjea from the. 
above mentioned circumftances | is now sia 
fully recognized, that it begins with juttice 
to be confidered as an effential part ofa regu 
lar médical education. Public le&tures have 
been delivered on it for fome yearsin Germany 
and France; and lately the example has been 
followed in this metropolis. Yet‘ a. fhort, 
elementary treatife on.the fubje& ill remains: 
a defideratum *; and I have ‘undertaken’ the 


| ‚trand- 


* Buasivs Has given a collection of the writings of feve- 
ral authors on the anatomy of particular animals, in ‘one~ 
volume 4to, entitled “ Anatomia Animalium Figuris warüs 
iufrata, Amel. 1681, which may {till be confulted with 


A 4 advan- 
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tranflation of the prefent work, in order to 
fupply this defet. The author is well- 
known throughout Europe for his fuccefsful 
labours in Phyfiology and Natural Hiftory ; 
and has a particular claim on the public gra- 
titude, for the excellent. elementary treatifes, 
which he has publifhed, on different branches 
of the profeffion. The prefent work will not, 
Itruft, detra& from his well-earned reputa- 
tion. | 

If any reader fhould think that the author 
has treated the fubjedt with too much bre- 
vity; the defect is compenfated by the nu- 
merous references to fources of more de- 
tailed information, in the works of the beft 
and moft approved preceding writers ; parti- 


advantage, particularly on account of the plates. Cuvigr’s 
Liégons d’ Anatomie comparée, in five large o€tavo volumes, form 
a very valuable and ufeful repofitory of faéts in Comparative 
Anatomy; but the fubje@ is treated at fuch length, and 
with fo many uninterefting details, that the book is by no 
means adapted for the ufe of ftudents. There is a moft ad- 
mirable defcription of the anatomy of the clafs Brirps in 
the fourth volume of Dr. Rezs’s New Cyclopedia, from the 
pen of Mr. Macartney: and it were much to be wifhed, 
that we had an account of the whole animal kingdom from 
the fame able hand. 


cularly 
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cularly to fuch as have given good plates of 
the parts, which they defcribe. Thefe quo- 
tations may afford affiftance even to thofe, 
who have made fome progrefs in the ftudy. 

I have taken the liberty of adding notes to 
fuch parts as appeared defeétive either from 
omiffion, or too great concifenefs ; and I have 
placed thefe at the end of each chapter. 
Many of thefe are derived from Cuvier’s 
work, which I acknowledge in this general 
manner, to fave the trouble of numerous 
references. 

A fhort view of the Claffification of Animals 
is prefixed, for the accommodation of fuch 
- readers as may not not underftand enough of 
natural hiftory. BrLumzngBacH has pub- 
lıfhed a moft excellent * Manual of Natural 
Hiflory, in German; and there is a fimilar 
work in French, by Cuvier, entitled * 7ab- 
leau Elementaire de [ Hifloire Naturelle ;” 
either of which will be found very ufeful to 
beginners, 
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“INTRODUCTION, 


A SHORT ACCOUNT OF THE CLASSIFICATION OF ANIMALS, 
“ IN WHICH THE TECHNICAL TERMS ARE EXPLAINED: 
ern: BY THE.TRANSLATOR. | 


EE 


Ir is neceflary for me to make a few remarks on the 
claffification of this animal kingdom, as the terms em- 
ployed in the work differ occafionally from thofe of the 
Linnean fyftem, which has been hitherto chiefly followed 
in this country... And, independently. of this circum- 
ftance, fuch of my readers as have.not particularly at- 
tended to the ftudy. of natural hiftory, may derive aflıft- 
ance and information from a fhort fketch and explanation 
of the arrangement of animals according to their anato- 
mical ftru€ture, with an enumeration of the chief genera 
in each order. it oh et; 

That the Linnean fyftem is expofed to numerous and 
well-grounded objections, and that in. many inftances it 
difregards anatomical ftru€ture, which fhould form the 
bafıs’of a natural claflification, will be readily allowed by 
the moft fanguine admirers of it’s illuftrious author. 
Yet it muft be remembered, that the general adoption of 
this method renders it defirable to deviate from it in as 
few inftances as pofhble ; fince the introduction of new 
orders and names muft neceflarily create difficulty and 
confufion in the ftudy of the fcience. . The French zoolo- 
gifts, whofe fuccefsful labours in the advancement of 

natural 
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natural hiftory muft be acknowledged with every due tri- 
bute of refpedt, have carried the rage of innovation too 
far, in the univerfal reje€tion of the Linnean method, 
and the unneceflary multiplication of new orders and 
genera. ‘Ihe defects or errors of any fyftem could not 
caufe fo much perplexity and inconvenience as the want 
of a generally received ftandard, and the unlimited li- 
cence, in which every individual indulges, of fabricating 
new claffifications and arrangements. To judge by fome 
recent works, we fhould be led to fuppofe, that the 
merit of a fyflematic arrangement ‘of animals does not 
confift inthe fimplicity or intelligibility of the fyftem ; 
but is in proportion to the number of newly-created 
terms. 

The Zoologie Analytique Pr Dumerır, (Paris, 8vo. 1806) 
appears to have been conftructed on this principle; and 
recals to our mind the juft and forcible obfervations of 
BLUMENBACH, as expreffed in his admirable work on The 
Varieties of the Human Species. ““ Alieniffimus quidem 
‘“ fum a noftericorum multorum novandi pruritu, qui 
‘““ rebus naturalibus, que pridem nominibus fuis vel in 
© vulgns notiffimis, infignes funt, nova imponendo, miri- 
© ficé fibi placent: qui quidem onomatopoietarum lufus 
‘““ ingentem ftudio hiftoriz naturalis calamitatem attu- 

“it.” Edits 3rd, p. 16, 
Animals may be diftributed into two grand divifions : 
thofe which have a vertebral column, and red-blood : 
and thofe which have ne vertebre, and are white- 
blooded. 

In the former divifion there is always an interior fkele- 
ton; a fpinal marrow contained in the vertebral canal; 
never more than four members, of which one, or both 
pairs are wanting in fome inftances. The brain is con- 
tained in a cranium: there is a great fympathetic nerve ; 


five fenfes ; two moveable eyes; and three femicircular 
canals 


a 


a 
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eanals in the ear. The circulation is performed byone 
muicular ventricle at leafl. There are lymphatic, as well 
as blood-veflels. The jaws being placed horizontally, the 
mouth is opened by their moving from above downwards, 
or from before backwards. ‘There is a continuous ali- 
mentary canal: peritoneum ; liver, fpleen, and pancreas, 
two kidneys, and renal capfules; and two tefticles, 

The wertebral animals are fubdivided into the warm 
and cold-blooded. 

Warm blooded vertebral animals ‚have been ventricles, 
and a double circulation ; and breathe by means of lungs. 
The cranium is completely filled by the brain. The eyes 
are clofed by eyelids. The tympanum of the ear is hole 
lowed out of the cranium, and the labyrinth is excavated 
in the bone. Befides the femi-circular canals, there is a 
cochlea, The noftrils communicate with the fauces, and 
allow the paflage of air into the lungs. The trunk is 
conftantly furnifhed with ribs. 

In cold-blooded vertebral animals the brain never entirely 
fills the cranium. The eyes feldom poflefs moveable 
eyelids. When the tympanum exifts, it is on a level with 
the furface of the head. There is no cochlea. The 
different parts of the ear are connected but loofely to the: 
cranium. . 

The divifion of warm-blooded animals contains two 
claffes; MamMatta and Birps. 


The mammalia are viviparous, and fuckle their young 
(from which circumftance the name is derived). They 


a EAS. I eee Re bem 

* The ornithorhynchus is an exception to thisrule ; as it pof- 
fefles only two oflicula; and according to our author, other 
animals only poffefs three ; as the os Jentieulare is reprefented by 
him as an apophys of the incus. 
a have 
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have an uterus with two cornua; and the male has a 
penis. | | | 

There are two occipital condyles: a very compli- 
cated brain; four officula auditus, and a fpiral cochlea. | 
The {kin covered with hair. A mufcular diaphragm fe- 
parates the cheft and abdomen. ‘There is an epiglottis. 
The lower jaw only moves. The fluid in the lacteals is 
white, and pafles through feveral conglobate glands. 
There is an omentum. | 


Brumsnsach eftablifhes the following orders in this 
clafs : 


I. Bımanum. Two handed. 
Genus 1. Homo. 


IL Quaprumana, four handed animals: having a fepa- 
rate thumb, capable of being oppofed to the other 
fingers, both in their upper and lower extremities. 
Teeth like thofe of man, except that the cu/pidat: are 
generally longer. 

1. Simie, apes, monkeys, baboons. 
_ 2» Lemur, macauco. 


Ill. Branyropa, flow-moving animals. i 
x 3. Bradypus, floth. 
2. Myrmecophaga, ant-eater. 
3. Manis, {caly-lizard, or pangolin. 
4. Dafypus or Tatu, armadillo. 

‘This order forms two in the arrangement of CUVIER. 
ıft, TARDIGRADA ; which includes the floths. There 
are no incilors in either jaw. There is a complicated 
ftomach, but no rumination. a2ndly, EDENTATA, tooth- 
lefs animals. Some of thefe have no teeth; others want 
the incifores and cufpidati. The tongue is long, flender, 


and projectile, for feizing the infeéts on which the ani- 
mals 
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mals feed; body covered with hard fubftances. The 
armadillo, manis, ant-eater, and ormithorhyneus, or duck- 
billed animal belong to this order. 


IV. CHEIRoPTERA, having the fingers elongated for the 
expanfion of a membrane, which acts as a wing. 
Vefpertilio, bat. 


V. GLIREs. 


Rodentia of Cuvinr—gnawing animals. 


Have two long and very large incifor teeth in each jaw, 
by which they cut and gnaw hard bodies, chiefly vege- 
tables. ‘There is a large interval behind thefe teeth, 
unoccupied by eufpidati. 


I. 


Sciurus, {quirre}. 


2. Gis, dormoufe ( Myoxus Linn). | 


3° 


Mus, moufe and rat. 


4. Marmota, marmot, 


5: 


Cavia, guinea-pig. 


6. Lepus, hare and rabbit. 


a 
8. 


Jaculus, jexboa. 
Caflor, beaver. 


9. Hyfirix, porcupine. 


VI, Fer, predaceous and carnivorous animals. Very 


rong and large pointed canine teeth : molares forming 


pointed prominences, Short and fimple alimentary 
canal, and confequently flender belly. 


I. 
» Sorex, threw. 
. Talpa, mole. 
. Meles, badger. 


>) 
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Erinaceus, hedge-hog. 


Urfus, bear. 


- Didelphis, opoflum, kanguroo. 

- Viverra, weafels, ferret, polecat, civet. 
- Muftela, fkunk, ftoat, &c. 

- Canis, dog, wolf, jackal, fox, hyena. 


a2 10. Felis, 
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10. Felis, cat, lion, tiger, leopard, lynx, pan- 
ther, &c. 

11. Lutra, otter. 

12. Phoca, feal or fea-calf. 

The five firft genera of this order, form the plantigrada 
of Cuvier ; animals which reft the whole of the foot on 
the ground. They are lefs carnivorous than the others ; 
have.a longer inteftinal canal, and no cecum, 

The fixth genus forms the Pepimana of the fanie 
zoologift : as they poflefs a feparate thumb on the hind 
extremities only, They have a pouch in the abdomen 
containing the mamms, and holding the young in their 
early ftate. One fpecies, the kanguroo, ( didelphis gigan- 
tea }y muft however be excepted. ‘That is placed among 
the rodentia ; and does not poflefs the feparate thumb. 

The order carnivora of CuviER, will include from the 
sth to the 11th genus: both inclufive. The feal belongs 
to his amphibia. 


VI. SoLıpunGuLa (Jolipeda, | Cuvier), a fingle toe or 
each foot, with an undivided hoof. Large inteftines, and 
particularly an enormous cecum. Incifors in both jaws. 


1. Equus, horfe and afs. 


VIII. Pecora or BısuLca ( Ruminantia of Cuvier), a 
_ divided hoof. No incifores in the upper jaw. Stomach ~ 
confifting of four, cavities. Rumination of the food. 
Long inteltines. 

1. Camelus, camel, dromedary, lama. 
2. Capra, fheep, goat. 

. Antilope, antelope, chamois. 

. Bos, ox, buffalo. 

. Giraffa, giraffe or camelopard. 

. Cervus, elk, deer-kind. 

» Mofchus, mutk. 
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1X. Bertua, animals of an unfhapely form, and a tough 
and thick hide; whence they have been called by Cu- 
VIER, pachydermata (from manus thick, and dspua fkin). 
| They have more than two toes: incifors in both jaws ; 
and infome cafes enormous tufks. 
1. Sus, pig kind, pecari, babirouffa. 
2. Tapir, 
3, Elephas, | 
4. Rhinoceros, 
5. Lippopotamus, 
6. Triehecus, morfe or walrus, manati or fea- 
cow. 
The laft genus of this order, together with the phoca 
(feals) conftitutes the Amphibia of Cuvier. Thefe ani- 
mals have fhort members adapted for {wimming. 


X. Ceracea, whales, living entirely in the fea; and 
formed like fifhes ; breathe by an opening at the top of 
the head, called the blowing-bole ; through which they 
throw out the water, which enters their mouth with 
the food. Smooth fkin covering a thick layer of oily 
fat. No external ear. A complicated ftomach. Multi- 
lobular kidneys, larynx of a pyramidal fhape, opening 
towards the blowing-hole. Teftes within the abdo- 

men. Mamme at the fides of the vulva. Bones of 
the anterior extremity concealed and united by the fkin, 
fo as to form a kind of fin. 

1. Monodon, narwhal, fea-unicorn, 

2. Balena, proper whales. 

3. Phyfeter, | 

4. Delpbinus, dolphin, porpoife. 
Cvvier diftributes the clafs mammalia into three grand 

divifions: 
1. Thofe which have claws or nails (mammi- 
‚Jeres a engles); including the following orders: 
fare a 3 | bimana, 
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bimana, quadrumana, cheiroptera, plantigra- 
da, carnivora, pedimana, rodentia, edentata, 
tardigrada. | 

2. Thofe which have hoofs (mammif. a ongles) 
including the pachydermata, ruminantia and 
{olipeda. 

3. Thofe which have extremities adapted for 
{wimming (mammif. a pieds en nageoire). Am- 
phibia and cetacea. 


Binns are oviparous; have a fingle ovary and ovidu&; 
a fingle occipital condyle; a very large fternum; and 
anterior extremities adapted for flying. 

They have three eyelids; no external ear; a cochlea 
conical, but not fpiral; a fingle officulum auditus; body 
covered with feathers. The lungs are attached to the 
furface of the cheft ; and penetrated by the air, which 
goes all over the body: there ig a larynx at each end of 
the trachea ; no epiglottis. The jaws are covered with a 
horny fubilance. ‘The chyle is tranfparent ; no mefen- 
teric glands; noromentum. Nobladder of urine; the 
ureters terminating in a bag through which the eggs and 
feeces come, viz. the cloaca. 

This clafs cannot be diftributed into orders fo clearly 
diflinguifhed by anatomical characters as the preceding 
‚one. BLUMENBACH divides them into two leading divi- 
fons. 


(A) TeERResTRIAL Birps, 


Order I. Accırrrrss. Birds of prey; with ftrong 
hooked: bills, and large curved talons, a membranous 
iil and fhort czeca. 

- Vultur, vultures. 
2. Fal.o, falcon, eagle, hawk, kite. 
2. Strix, owl, 


4: Lanius, fhrike or butcher bird, 
IL. 
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II, Levirosrees, light billed birds, having a large hollow 
bill. | 
1. Pfittacus, parrot kind. 
2. Ramphaflos, toncan, 
3. Buceros, rhinocetos bird. 


Ill. Pıcz, this and the two following orders are ne 
clearly charadterifed, 

1. Picus, woodpecker. 

2. Fynx, wryneck, 

3. Sitta, nuthatch. 

4. Alcedo, kingsfifher. 

5. Trochilus, humming birds, 

&c, &c. 


IV. CorAcEs. | 
3. Corvus, crow, raven, jackdaw, magpie, jays 
&c. 
2. Coracias, roller. 
3. Paradifea, birds of paradife, 
4. Cuculus, cuckow, 
 &c. &c. 


V. Passeres, fmall finging-birds. 
1. Alauda, lark. 
2. Sturnus, ftarling. 
3. Turdus, thrufh, blackbird. 
4. Emberiza, bunting. 
5. Fringilla, finches, canary-bird, linnet, fpar- 
row. 
6. Motacilla, nightingale, redbreaft, wren. 
7. Hirwndo, {wallows, martins, &c. 
8. 


Caprimulgus, goatlucker. 


&c. 


a 4 VI. Gak- 
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VI. Garzinz, gallinaceous birds, moftiy domefticated. — 
They poflefs a large crop, ftrong mufcular g | 
1. Columba, pigeons, 
2, Tetrao, grous, quail, partridge 
3. Numida, guinea-fowl. 
4. Meleagris, turkey. 
5. Pavo, peacock. 
6. Otss, buftard, 


VIL Srruruionss, ftruthious birds, The largeft of the 
clais: poflefs extremely {mall wings, and are therefore 
incapable of flight; but run very fwiftly. 

1. Struthio, oftrich. 
2. Ca/uarius, caflowary or emu, 


(B) Aquatic Birps. 

Order I. GrALLz, waders, frequenting marfhes and 
itreams; long naked legs; long neck; cylindrical bill 
of different lengths. 4 

1. Ardea, crane, ftork, heron, bittern. 
2. Scolopax, woodcock, {nipe, curlew. 
3. Tringa, lapwing, ruffs and reeves, 
4. Charadrius, plover, 
5. Fulica, coot. 

6. Rallus, rail. 5 

7. Phenicopterus, flamingo, | 

Bd, Tantalus, ibis, &e. 


II. ANsEREs, fwimming birds; web-footed ; bill, broad 
and flat, covered by a fomewhat foft fubftance, on which 
large nerves are diftributed. diced 

1. Colymbus, diver, 
3. Larus, gull. — 
3: Proceflaria, petrel, 


4 Dies 
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4. Diomedea, albatrofs. 

5. Pelecanus, pelican, cormorant. 
6. Anas, {wan, duck, goofe. 
7. Mergus, goofander. 
8. Alca, auk, puffin. 
9. Aptenodytes, penguin, 


The two claffes of cold-blooded vertebral animals are the 
AmpuHizpia and FısHEs. | 

The former, differing confiderably from each other, 
‘ have very few common characters; for in different in- 
ftances they walk, fly, {wim, andcrawl. ‘There is no ex- 
ternal ear, nor cochlea; the brain is always very fmall. 
The lungs are in the fame cavity with the other vifcera ; 
no epiglottis, omentum, nor mefenteric glands. Two ova- 
ries and oviduéts. Cloaca, through which the feces and 
urine are expelled; and in which the organs of genera« 
tion terminate. Neither hair, feathers, nor mamme. 


Order I. Repritia, having four feet, (quadrupeda ovs- 
para). 
I, Teflude, tortoife, turtle, 
2. Rana, frog, toad. 
3. Lacerta, lizards, crocodile, chatheleon, newt, 
falamander, iguana, &c. 


II. Serpentis. No external members; body of an 
elongated form, and vifcera of a fimilar fhape. They 
are oviparous; but the eggis fometimes hatched in the 
oviduct. Both jaws moveable. 

1. Crotalus, rattlefnake. 

2. Boa. Immenfe ferpents of India and Africa. 
3. Coluber, viper. 

4 Anguis, blindworm, 


5. Ama 
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Amphifbena. 


re 
6. Cecilia. 


Fısues. Breathe by means of branchix or gills ; ; and 
have no trachea, nor larynx. Organs of motion confift- 
ing of fins. Nofe unconneéted with the organs of reipi- 
ration. Ear entirely inclofed in the head; the tympanum, 
&c. being abfent Both jaws moveable. The place of the 
pancreas fupplied by the pyloric ceca. An urinary blad- 
der, Two ovaries. Heart confifting of a fingle auricle 
and ventricle. ‘They may be diftributed into two leading 
divifions ; the cartilaginous; whofe fkeleton confilts of 
cartilage: the Zony; where it is formed of a more firm 
fubftance. 


(A) Carrivacinous Fisuts. 


Order I. Cuonproprerycm ; having no gill-cover; an 
‘uterus, with two ovidudts. er 
1. Petromyzon, lamprey. 
2. Gaftrobranckus. 
. Raia, tkate, torpedo, ftingray. 
. Sgualus, fhark, faw-fith. 
. Lophius, fea-devil, frog. fith. 
. Balifies, file-fith. 


. Chimera. 
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JI. Brancuiosrecr; having a gill-cover. 
1. Aecipenfer, fturgeon, beluga, 
2. Offracion, trunk-fith, 
3. Tetrodon. 
4. Disdon, porcupineefith, 
5. Cyclopterus, lumpfucker. 
6. Centrifcus. 
4. Syngnathus, pipe-Afh. 
8. Pegafus. 
(B) Bony 
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(B) Bony Fısmes, divided accerding to the fituation of 


their fins. 


Order I. Aropes ; no ventral fins. 


be 
. Gymnotus, electrical eel. 
. Anarrhichas, fea-wolf. 

. Aiphias, {word-fith. 


. Ammodites, \aunce. 
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Murena, eel-kind. 


Ophidium. 


. Stromateus. 
. Trichiurus. 


II. Tuoracicr; ventral fins direCtly under the thoracic. 
1. Echeneis, fucking fifh, 


2. 
I: 


Coryphena, dorado. 
Zeus, dory. 


4. Pleuroneces, flounder, alee dab, holibut, 


© au Ah 


fole, turbot. 
. Cheladon. 
. Sparus. 
.. Perca, perch. 
. Scomber, mackarel, bonito, tunny. | 
. Mullus, mullet. 


&c. &c. 


HIT. ABDOMINALES ; ventral fins behind the thoracic ; 
chiefly inhabit frefh water. 


I. 


Cobitis, loach. 


2. Silurus. 


an pw 


. Salmo, falmon, trout, {melt. 


E/ox, pike. 


. Clupea, herring, fprat, fhad, 
. Cyprinus, carp, tench, gold-Afb,. sainaw, $ cc. 


&c. 
IV, Jueir- 
“4 
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IV. Jucunares; ventral fins in front.of the thoracic. -- 
1. Gadus, hadock, cod, whiting, ling. 
2. Uranofcopus, ftargazer. 
3. Blennius, blenny. 
4. Callionymus, dragonet. 
5. Trachinus, weaver. 


The animals which have no vertebral column, do not 
poflefs fo many common characters as the vertebral claffes. 
Their hard parts, when they have any, are generally placed 
on the furface of the body. ‘Fhe centre of the nervous 
fyftem, inftead of being inclofed in a bony cafe, lies in 
the fame cavity with the vifcera. The osfophagus is ge- 
nerally furrounded by a nervous chord coming from the 
brain. “Their refpiration is not carried on by lungs ; and 
they have no voice. Their jaws move in various direc- 
tions. They have no urinary fecretion. 

The tavertebral animals were diftributed by Linneus 
into two clafles; ines and worms (vermes ). The ana- 
tomical ftructure of thefe animals was very imperfe&ly 
known, when the Swedith naturalit firt promulgated his 
arrangement. But the labours of fubfequent zoologifts, 
and particularly thofe of Cuvinr, have fucceeded in efta- 
blifhing fuch ftriking and important differences in their 
formation, that a fubdivifion of the Linnean claf- 
fes became indifpenfibly neceflary. The infects of 
LInnevs are divided into cruftacea and infefa: and the 
vermes Of the fame author form three clafles 3 VIZ. mol« 
lufca, vermes, and zoophyta. 7 

‘The mollufca derive their name from the foft fiefhy na- 
ture of their body. This clafs includes thofe pulpy 
animals, which may either be deftitute of an external co- 
vering ; when they are called mollu/ca nuda 3 as the lug: 
or may be enclofed in one or more fhells, as the fnail, 

oyfter, &c. when they are termed tefhacea, 

. Ths 
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The animals of this clafs have no articulated members :- 
they have blood-vefels, and a true circulation. They 


refpire by means of gills. 


They have a diftin& brain, 


giving origin to nerves ; and a {pinal marrow. 
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. Sepia, cuttlefifh. » 

. Argonauta. 

. Nautilus. 

. Limax, flug. 

.. Aplyfia. 

» Doris. 

Ga, 

. Patella, limpet. 

. Helix, fnail. 

. Haliotis, Venus’s ear. 
. Murex, caltrop, or rockfhell. 
. Strombus, {crew. 

. Buccinum, whelk. . 

» Afcidia. 

. Thalia. 


Ofirea, oyfter. _ 


. Solen, razorfhell. 
. Cardium, cockle. 
. Mytilus, muicle. 


iC. KC, 


Cuvier claffes the numerous genera of this order un- 


der the three following divifions ; ıft, cepbalopoda, (from 
»eDarn the head, and ges the foot) which have their or- 
gans of motion placed round the head: zdly, gefferepoda, 
(from yasıp the belly, and wes), fuch as crawl on the 
belly: and 3dly, acephala, (from a privative, and xep2an), 
which have no head, The three firft genera belong to the 
firft diviion; the ten fucceeding ones come under the 
fecond ; and the remainder exemplify the laft order. 
According 
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Ac cording as the fhe!l of the zefaceous mollufca confitts 
of a fingle convoluted tube; or of two or more feparate 
pieces, they are called cochlea bivalves, multivalves, &c. 


Cru sracea poffefs a hard external covering, and nu- 
merous articulated members. A long nervous chord, 
befet with ganglia. Compound eyes. Antenne and 
palpi like thofe of infe&ts. A heart and circulating veflels; 
and gills. Teeth in the cavity of the ftomach. 

3. Cancer, crab, lobfter, crayfith, fhrimp. 
2. Monocwlus. 


Insects have articulated members and antennz. Thofe 
which. fly are fubje&t to what is called a metamorphofis : 
they pafs through certain intermediate ftates of exiftence, 
before they aflume the laft, or perfeét form. From the 
egg proceeds the /arva, or caiterpillar: this changes to the 
chryfalis, nympba, or auvelia; from which the perfe& in- 
fe& is produced. Nervous ılyflem confitting of a chord 
befet with ganglia. No hear't nor blood-veflels, Refpi- 
ration carried on by means of trachez. 


Order I, CoLzoprera ; haviisg a hollow horny cafe, un- 
der which the wings are fol ded. 

1. Scarabeus, beetles. - 
2. Lucanus, ftag-be: etle. 

- Dermeftes. 

. Coccinella, ladybi rd. 

Curculio, weevil. 

- Lampyris, glow- worm. 

. Melee, Spanith-fi ly. 

. Staphylinus. 

. Forficula, earwi, 5. 
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II. Hemrprera; four wings, either ftretched ftraight 
‚ out, or refting acrofs each other. 
1. Blatta, cockroach. 
2. Gryllus, locuft, grafshopper. 
3. Fulgora, lantern-fly. 
4. Cimex, bug. 
&c. &c. 


Ill. Lerivortera ; foft hairy body, and four expanded 
wings. 
1. Papilio, butterfly. 


2. Sphinx, 
3. Phalena, } mothe. 


IV. NEUROPTERA ; four reticulated wings. 
1. Libellula, dragen- I, 
2. Ephemera. 
&c. 


V. HyMEnoprera ; generally poffefling a fling, 
1. Ve/pa, walp, hornet. 
. Apis, bee. 
. Formica, ant. 
. Termes, white ant, 
. Ichneumon. 
&c. 
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VI. DIPTERA ; two wings. 
I. efrus, gad-fly. 
2. Mufca, common flies. 
3. Culex, gnat, mofquito. 
4. Hippobofca, horfe-leech. 
KC. 


VIL. Ar- 
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VII. APTERA; no wings. : | ; 
1. Podura, {pringtail. 
2. Pediculus, loufe. 
3. Pulex, flea, chigger. 
4. Acarus, tick, mite. 
5. Araneı, fpiders. ; a 
6. Scorpio, fcorpion. 
&c. 


The VERMEs may be divided into two orders; the 
änteflinal, which inhabit the bodies of other animals; and 
the external. 

The former are not of fuch a complicated organifation 
as the latter ; fo that they are fometimes arranged among 
the zoophytes. ‘The external worms have anervous chord 
poficfling ganglia, an elongated body compofed of rings; 
and having no diftinét head. There are no members, 
Circulating vefiels, but no heart. No nerves have been 
difcovered in the inteftinal worms, 


Order I. Intestint. 
1. Gordius, guinea-worm. 
2. Afcaris, thread-worm, round-worm. 
3. Tricocephalus. 
4. Fafciola, fluke. 
5. Tania, tape-worm. 
6. Hydatis, hydatid. 


Il. Exrernı. 
1. Aphrodite, fea-moufer 
2. Sipinculus. 
. Hirudo, leech, 
» Nerets. ° A 
Nais. 
. ‚Planaria. 
. Lumbricus, earthworm. 
oc. | 
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The Zoopuytes have neither brain nor nerves; no 
heart, nor, perhaps, blood-veffels; no articulated mem- 


bers. 


Order I. ECHINODERMATA ; covered by a hard and 
tough coriaceous fkin. 
1. Echinus, fea hedgehog. 
2. Afterias, ftar-fith. 
&c. 


Hi. Sort or GELATINOUS ZooPHYTES. 
1. Medu/a, fea-blubber, fea-nettles. 
2. Adtinia, fea-anemone. 
3. Hydra, frefh water polype. 


lil. Inrusorıa, the animalcules of infufions. _ 
1. Vorticella, wheel-animal. 
2. Brachionus. 
3. Vibrio, eel of vinegar. 
4. Volvox. 
6. Monas. 


IV. Inhabitants of corals, corallines, fponges, &c. 


b COM-=- 


Lately publifbed, by the fame Author, 


A Defcription of the Arteries, arranged in the Form of 
Tables, for the Ufe of Students; tranflated from the 
Latin of A. Murray, Profeflor of Anatomy at Upfal. 


COMPARATIVE OSTEOLOGY. | 
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CHAPTER I. 


ON THE BONES OF ANIMALS IN GENERAL, 


§ i. Rep-stoopep: animals only poffefs a 
true /Aeleton; to which all their bones? are con- 
nected, and on which the general form’, as well 


* Parts of a really bony firuture are found only in a few 
infeéts and worms: viz.in the. ftomach of the lobfter, and 
other fpecies of the genus cancer ; in the mouth of the fea 
hedgehog (echinus), &c. Thefe parts at leaft refemble true 
bones more than that body, which is commonly called custle- 
Jy bone ; for the defcription of which fee note (A) at the end 
of the chapter. 

? There are a few exceptions to the general rule, that “ all 
the bones of an animal enter into the formation of its Skeleton >” 
viz. the bone of the tongue, commonly called os Ayoides 3 the 
bone of the penis, of feveral mammalia; the bony ring 
in the fclerotica of birds ; the clavicular bones of fome mam- 
malia, &c. 

(To thefe inftances we mult add two others, which, though 
not enumerated by the author, are fufficiently remarkable 
to deferve notice: viz.the whole anterior extremity in fuch 
mammalia, as poflefs no clavicles; and the abdorminal fins 
of fifhes, which correfpond to the pofterior extremities of 
other animals.).T. 

3See Galen’s remarks on this fubject, when fpeaking of 
the refemblance between the ape and the human fubje@; in 
the ıft book of his Chef-d’euvre de Anatomisis Adminiflra- 
sionibus, tom. 4. p. 26. Chartier’s edition. | 
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as the greater or lefs flexibility of the body de- 
pend. | 


§ 2. The ordinary white * colour of the bones 
has feveral gradations, which are fometimes ob- 
fervable in the different parts of the fame bone; 
as in the grinding teeth of the elephant*, And, 
in fome few genera the whole bony ftruéture is 
of a different colour‘. Thus, in the garpike, (¢/ox 
belone) the bones are green ; and in fome varie- 


* The red tint, which the bones of animals receive in con- 
fequence of madder being mixed with the food, is obferved 
by Ant. Misavp, in his Centurie Memorabilium feu Arcanorum 
omnis generis, p. 161. Cologne, 1572. 12mo. 

It is remarkable, that this well known experiment meets 
with very imperfect fuccefs in cold blooded animals. 

— * A felion of a grinding tooth of the elephant, or of any 
other herbivorous animal, as the horfe, ox, &c. fhews that 
its fubftance contains parts differing confiderably in appear- 
ance. Befides the procefles of enamel, which are intermingled 
throughout with the bone, there are two kinds of offeous 
ftruture of different colours. Inthe above remark, the author 
probably alludes to this circumftance, although he has not 
particularly defcribed this formation in that part of his 
work, which treats on the teeth. See the additional obfer- 
vations on that fubject at the end of the Chapter. T. 

° This has however been afferted without foundation of 
fome animals: thus Nicnorıs, in his Compend. Anat. p. 7, 
fays that the amedabad finch (fringilla amandava ) has yellow 
bones; and others have ftated the fame circumftance re- 
{pecting the golden pheafant, (phafianus pidus). I have diffe&- 
ed both thefe animals, and found the affertions to be in- 
correct, | | 
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ties of the common cow they approach to a black 
colour °. 


§ 3. The ftruure of the bones is fubje& to 
ftill greater variations; which occur in the diffe- 
rent bones of the fame fkeleton, as well as in the 
whole fkeleton of particular claffes and orders. In« 
_ ftances may be obferved in the dry and brittle tex- 
ture of the air bones of birds ; inthe long fibres, 
which appear on {plitting the bones of the larger 
amphibia and fifhes; in the peculiar tenacity and 
folidity of individual parts in fome, cartilaginous 


fifhes *, 


§ 4. Excepting the crown of the teeth, bones 
are univerfally covered with periofteum; and. for 
the moft part they contain marrow’ internally ; 


$ AnuLFAZEL, the vizier of Axper the Great, has re 
marked this of the fowls at Indore, and Neermul in Berar ; 
in his claffical work Ayeen Akbery, vol. 2. p. 72. and Niebuhr’ 
has ftated it of thofe at Perfepolis. Travels, ‘vol. 4. 

(Mr. Hunter is faid to have difcovered that the blacknefs 
refides in the periofteum. Rees’s Cyclopedia, Art. Birds.) Ts 

* For a further account of the differences in the ftructure 
of bones fee note (A) at the end of the chapter. 

? The erroneous opinion, which ArıstoTLe held; of the 
want of marrow in the bones of the lion, does not reqtire an 
exprefs refutation. On that fubjeé, as well as on fome other 
miftaken affertions, fee R. Hener apolog. pro VeEsarito dd- 
verfus Syıytum.  Venet. 1555. 8vo. p. 27. 
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which varies much in confiltence, being fluid in the 
whales. | 


§ 5. Bones are formed by the offification of ori- 
ginal cartilages; the teeth being again for the moft 
part excepted. Öflification commences earlier and 
proceeds more rapidly in viviparous, than in ovi- 
parous animals*®. This fact appears at leaft from 
comparing the incubated bird with the foetus of 
mammalia. Again, in the latter clafs, many points 
in the formation of the bones are completed fooner 
in quadrupeds than in man * %.. 

Additional 


mu 0 
* It is well known that the incubation of the chick occu- 
pies twenty-one days. The commencement of oflification is 
not perceptible before the beginning of the ninth day ; which 
correfponds with the feventeenth week of human pregnancy. 
In the human embryo the firft points of oflification may be 
difeerned in the feventh or eight week after conception, (cere 
tainly not in the third or fourth week, as fome great anato- 
mifts have lately fuppofed). Thefe facts thew how little con- 
fidence can/ be placed in thatiremark of Harver’s, which 
concludes his excellent obfervations on the formation of the 
bones in the incubated chick. © The facts, which we have 
fhewn in the bones.of the chick, will hold good of thofe of 
the other claffes of animals, and of man.” 

* In note (B).at the end of the chapter, there is a fhort 
account of the compofition of the different bony fubftances, 
which belong to. the various clafles of animals. T. 

9 An example occurs in the clofure of the fontanells. I 
have found thefe openings of confiderable fize in young 
feetufes of the fere and pecora, but could hardly difcern any 

trace 
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Additional Notes on the Eirß Chapter. 


(A) Oflification does not go on with equal rapi- 
dity in all animals, nor in all the bones of the fame 
animal. Thus the offification of the internal ear 
of man, and the mammalia, is completed before 
any other parts; and it furpafles all other bone in 
its denfity, and in the proportional quantity of 
phofphate of lime, which it contains. In the cetaced, 
particularly the balena and phy/eter (the black and 
white whales,) this part acquires a denfity and hard- 
nefs equal to that of marble. Its fection prefents an 
homogeneous appearance, without the leaft veftige 
of fibres, cellular texture, or veflels. © ; 

Bones are flow in acquiring their complete 
formation, in proportion to the remotenefs of the 
period, at which the’ growth of the animal is 
finifhed. The fkeleton remains conftantly in a 
cartilaginous ftate in fome animals; fach are the 
Shark, fhate, flurgeon, and all thofe fithes, which, 


trace of them at the time of birth ; nothing at leaft which 
could be compared to their magnitude in a human foetus of 
nine months. When we compare the pelvis, and the whole 
mechanifm of parturition in the woman, with thofe of the 
female quadruped, the caufe of this difference appears. We 
then difcover, why the yielding and overlapping of the large 
bones of the cranium, which is chiefly effedied by the fon- 
tanells, is only required to facilitate the birth’ of ‘the human 
fortus, Kanglen 


B 3 | from | 
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from this circumftance, have been denominated © 
cartilaginous, or chondropterygit. Although the 
bones of other fithes, of reptiles, and ferpents ac- 
quire a greater hardnefs, they conftantly remain 
more flexible, and retain a larger proportion of 
gelatine in their ftructure, than thofe of warm- 
blooded animals. 

_ The bony texture of the mammalia is not fo fine 
and delicate as that of man : it is particularly loofe 
and coarfe in the cetacea, hes the diftinction of 
the fibres is very manifeft, even on the external 
Surface. In the jaw and the ribs particularly, they 
may be loofened by maceration, and become very 
obyious, 

The bones of reptiles and fifhes have a very 
homogeneous appearance, the earthy matter and 
the gelatine appearing to be uniformly mingled ; 
this is more ftrikingly marked, as we approach to 
the. cartilaginous filhes, where the gelatine predomi- 

~ Several xaliodis tae Ae Sealey cavities even 
in their long bones. This is the eg the 
cetacea, the feal, and turtle. 

The ftruéture of the bones of birds fhould be 
noticed in this place, They are almolt univerfally 
hollow: but their cavities, which never contain 
marrow, are filled with air. This organization 
unites the advantages of lightnefs and ftrength. 
For a further account of it fee the chapter on the 


organs of refpiration. 
+ ; | The 
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“ The born of the ftag is a real bone, as appears 
both from its texture, and its component elements. 
Its outer part is hard, compadt, and fibrous : the in- 
ternal fubftance is reticulated, but very firm; and 
poffeffes no cavities nor marrow. See the chapter 

on the /keleton of the mammalia, for the mode of 
its formation, &c. 

The fhells of the teftaceous animals are formed 
of a calcareous fubftance, which is fometimes 
laminated ; fometimes as hard and denfe as mar- 
ble. This is mingled, as in other bones, with a 
gelatinous matter, from which it may be feparated 
by means of acids. The earth is not difpofed in 
fibres or laminae, as in other bones; but is uni- 
formly expanded through the animal fubftance. 

The layers of the fhell are formed fucceflively, 
as the animal increafes in fize. ‘The exterior or 
fmalleft are formed firft: others are fucceflively 
 depofited on the inner furface of thefe; each new 
layer extending beyond the margin of the former 
‘one, fo that the fhell, by every addition increafes 
in thicknefs and circumference. Are thefe new 
layers formed by veflels exifting in the fhell itfelf, 
or are they produced by exudation from the fur- 
face of the animal? ReaumeuR broke the fhell 
of fnails, and found that no reproduction took 
place, when he covered the expofed part of the 
animal’s body; while the injury was quickly re- 
paired, when no artificial obftacle impeded the 
effufion of fluids from the furfacee This experi- 

BA ment 
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ment seems to prove that the fhell is formed by 
depofition from the body of the animal: but there 
is an argument equaily ftrong in favour of the ex- 
uence of veflels in the fhell itfelf. Between the 
two laft formed layers of the convex fhell of the 
oyiter, a confiderable cavity is found, filled with a 
fluid, and communicating by a particular opening 
with the internal parts of the body, This muft be 
deftroyed and reproduced whenever a new lamina 
is added; and we cannot underftand how fuch 
procefles can be. effected without <arterial and ab- 
forbing veflels. 

Grufaceous animals, (crab, lobfter, &c.) have a 
fkeleton which furrounds and contains their foft 
parts, and which ferves at the fame time the pur- 
poles of a fkin. When it has attained its perfect 
confiltence, it grows no more: but as the foft 
parts {till increafe, the fhell feparates, and is de- 
tached, being fucceeded by a larger one. This 
new covering is partly formed before the other 
feparates: it is at firft foft, fenfible, and vafcular ; 
but it fpeedily acquires a hard confiftence by the 
increafed depofition of calcareous matter. 

Some of the mollufca have hard parts in the in- 
terior of their body. The common cuttlefith (/epia 
officinalis) has a white, firm, and calcareous mafs 
of an oval form, and flightly convex on its two 
furfaces, commonly known by the name of the 
cuttlefi{b-bone, contained in the fubftance of its 
body. It has no connedtion with any foft part, 

whence 
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“whence it appears completely as a foreign body: 
no veflel nor nerve can be perceived to enter it; 
nor does it receive the attachment of any tendon. 

In the calmar (/épia loligo), this body refembles 
horn in its appearance ; it is tranfparent, hard, and 
brittle. Its form refembles that of a leaf, except 
that it is larger; and fometimes that of a fword- 
blade. Thefe parts muft grow like fhells, by the 
fimple addition of fuccefäve layers. 


(B), As chemical analyfis has difcovered fome 
interefting differences in the conftituent ingredients 
of the hard parts of various animals; it feems 
right to give a fhort account of them in the pre- 
fent place. 

The bones and teeth af, red-blooded animals, 
confift chiefly of phofphate of lime, depofited in 
the interftices of an animal fubftance; which, when 
freed from the earthy matter by the immerfion of 
the bone in an acid, approaches in its. eonfiftence 
to cartilage. This is completely diflolved by boil- 
ing in a clofe veflel, and is thereby proved to con- 
fift of gelatine. A fmall quantity of carbonate of | 
lime is mixed with the phofphate; and hence ef- 
fervefcence arifes when a bone or tooth is fub- 
jected to the action of acids. 

The relative proportions of thefe ingredients in 
the general ftructure of bone have not hitherto 
been determined with much accuracy; but the 
ebyious differences of ftructure and appearance 

9 not 
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not only in the different clafles, orders, and genera, 
but even in the feveral bones of the fame individual, 
and in parts of the fame bone, leave no doubt that 
much variation mutt exift in thefe points. 

The horn of the ftag is bone, containing a large 
proportion of gelatine. OF 

The bones of fifhes contain phofphate of lime ; 
but the animal fubftance exifts in very large pro- 
portion, particularly in thofe which are called car- 
tilaginous, where it completely obfcures the earthy 
matter. 

Carbonate and phofphate of lime, depofited on a 
cartilaginous bafis, which retains the form of the 
part, after the earthy matter has been feparated, 
conititute the external covering of the cruftaceous 
animals (crab, lobfter, &c.), The carbonate is in 
greateft quantity. 

Carbonate of lime, with a {mall quantity of phof- 
phate, forms the earthy principle of the fhell of 
the echinus. - 

The fhells of the teftacea, are entirely compofed 
of carbonate of lime, united to a gelatinous fub- ~ 
ftance When immerfed in acid, a rapid effer- 
vefcence enfues. Some of them, which are very 
hard in their texture, and have an enamelled fur- 
face, contain fo little anımal matter, that it does not 
retain the form of the fhell, which is completely 
diflolved by acids, like the enamel of the teeth. | 
But others, which confift of what is called mother 
of pearl, and are formed by fuccefüve ftrata, (e. g, 

the 
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the oyfter, mufcle, &c.) contain a much larger pro- 
portion. When thefe have been macerated in acid, 

a gelatinous fubftance remains, confifting of fe- 
veral layers of membrane, arranged ftratum fuper 
ftratum. 

It appears therefore, that pho/phate of lime is the 
peculiar earth of bone, and carbonate that of fhell ; 
although no bone has been hitherto difcovered, 
without a fmall admixture of the latter ingredient. 
Hence that fingular produétion from the body of 
the cuttle-fith is improperly called bone ; as it con- 
fifts, like fhells, of various membranes, hardened 
by carbonate of lime, without any phofphate. See 
es Experiments and Obfervations on Shell and Bone,” 
by C. Harcuett,Efg. Philf. Tranf. 1799. 

The fame excellent chymift has alfo found, that 
the zoophytes, confift of carbonate of lime joined in 
different inftances to various proportions of animal 
fubftance. Pbilof; Tranf. 1800, part 2, 


CHAPTER II. 


ON THE SKELETON OF MAMMALIA. 


ge Be different mammalia, par- 
ticularly the fourfooted ones, varies confider- 
ably; and their fkeletons muft be marked by cor- 
refponding differences. Yet thefe varieties may 
be included, at leaft for the greateft part, under 
the following peculiarities; which ferve to diftin. 
guifh their fkeletons from thofe of birds. 


_ The fkeletons of mam- Thofe of birds are dif- 
malia poflefs ; tinguifhed by; 

1. A fkull with ge- 1. *A fkull which 
nuine futures, (at leaft has not real futures *. 
with very few exceptions; 
as perhaps the elephant, | 
and the duck-billed ani- 
mal *, ornithorhyncus). 

2. Jaws furnifhed with 2. A bill without. 
teeth. | teeth. 


BE A Tun a ne a en REEL N N NE 


" This is the cafe, at leaft, with my fpeeimen: the cra- 
nium, deftitute of futures, confiderably refembles that of a 
bird in this point. ) 

* See note (A) at the end of the chapter. 

* This is meant to apply to adult birds ; for young indi- 
viduals have at leaft feparate bones in their crania, if they 
are not connected by real denticulated futures. 


Except 
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Except the ant-eaters, 
the manis, the duck-billed 
animal *, the balena 
(whale). 

3. An upper jaw, 
which does not move. 


4. An os intermaxil- 
fare. 

(For the probable ex- 
ceptions, fee § 14.) 

5. Iwo occipital con- 
dyles. | 

6. Seven cervical ver- 
tebr. 

Except the three-toed 
Sloth, and fome cetacea. 

7. Moveable dorfal 
vertebr. 

8. A pelvis clofed in 
front. 

Except the ant-eaters ; 
which have it open: and 
the cetacea, which have 
none, 


i Saar Re eam AE etc ee Ie SE © HIER 


3. An upper 
which does move. 

There are fome ex- 
ceptions, viz. the rhinos 
ceros bird. 


jaw, 


4. No os intermaxil- 
lare. 


5. A fingle occipital 
condyle. 

6. More than feven 
cervical vertebra. 


7. Motionlefs dorfal 
vertebree. 

8. A pelvis open an- 
teriorly. 

Except the ofrich. 


* "This exception is not triäly corre; as the duck-billed 
animal has been found to poffefs a peculiar kind of horny 
teeth. Sce the additional note to § 30. T. 


g. True 
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9. True claviclesina 9g, Clavicles conftänt- 
few genera only. ly: and almoft as uni- 
verfally the fork-like bones 


$ 7. We fhall Arft defcribe the cranium of 
mammalia; fince its ftrufture moft materially in- 
fluences the whole animal economy, from ferving 
as a receptacle for the brain, the organs of fenfe, 
and thofe of maftication. © 


§ 8. The well known divifion of the bones of. 
the head, into thofe of the cranium, and of the 
face, is convenient for pointing out the remarkable 
proportions of relative magnitude in the two divi- 
fions®. Compare, for inftance, the fkull of the 
orang-outang (fimia fatyrus) with that of the man- 
dril (papio maimon) ; or that of the porpoife, with 
the white whale. | | 


§ 9. The number of proper bones of the cranium 
is, on the whole, the fame as in the human fubject. 
The os frontis in moft of the horned animals, is com- 
poled of two equal portions: the two parietal bones 
are confolidated into one in many of thefe, and in 
others they are united to the occiput. Some of 


Sa aE nee ene Wr N Fea MRE eke Ot u ee a 

* A profile view anfwers as well for this purpofe as a 
view from above. JI have explained the ufe of the latter, 
(which I call norma verticalis) in comparing the national 
forms of human crania, in the 3d edition of my work, De 
Generis humani Varietate Nativa, p- 203. and in the 4th, De- 
cas. Cran. divers. Gent. p. 126 


the 
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the glires have a feparate piece between the parietal 
and occipital bones**. 


§ 10. A principal variation in the form of the 
cranium, arifes from the fize and direction of ‘the 
_ crifta occipitalis +, which bears a determinate pro= 
portion to the ftrength of the jaws. It is wanting 
in the orang-outang ; but is very large in the baboon 
of Borneo. *. The longitudinal crilta is very ftrongly 
exprefled in the badger; and the tran/verfe ridge 
is remarkable in the deaver. Between the arched 
fides of the upper part of the cranium in the e/e- 
phant, lies a broad and deep impreflion, with a lon- 
gitudinal crifta at its bottom. 

There is confiderable difference in this refpec, 
between the different races of dogs: viz.. between 
the pug-dog, and that of Newfoundland. 


§ 11. „The fituation and dire€tion of the great 
occipital foramen are attended with remarkable va- 


an 


* See Merrem’s Anatomy of the Domeftic Moufe ; in 
his Mifcellaneous Obfervations on Natural Hiflory ; and Mevzr’s 
Prodromus Anat. Murium ; who calls it os tran/ver/um. 

_ * See note (B), at the end of the chapter. 

+ See note (C), at the end of the chapter. 

° This completely untailed baboon, was firft defcribed 48 
Wurms, (who very wrongly called it the great orang-outang,’ 
or pongo) in the 2d vol. of the Tranfadions of the Batav. So- 
ciety. I faw a drawing of its monftrous fkeleton, which is 


four feet two inches Riek at the cabinet of the. Hague, in + 
December 1791. fr s 


> wh tae 


riations 
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tiations in fome inftances, Inftead of lying hori- 
zontally, as in the human fubjeét, (where indeed 
_ the anterior margin is fometimes higher than the 
pofterior) it is placed in moft quadrupeds at the ex- 
tremity of the cranium, and obliquely, with the 
pofterior border turned upwards. In fome, indeed, 
its direction is completely vertical; and in the mar- 
mot of the Alps, its upper margin is turned more 
forwards than the lower ® *, 


$ 12. The futures, which conneé the indivi- 
dual bones of the cranium, are generally lefs intri- 
cate, at leaft to outward appearance, in quadrupeds 


ga ET TE TE a a ee ni en 

* See Dauzenton, on the different Situation of the great Occi- 
pital Foramen in Man and Animals, in the Mem. de P Acad, des 
‚Sc. de Paris, 1764. On the difference, which we are now 
confidering, this excellent zootomift founded his occipital line, 
which has been employed in the comparifon. of different 
crania with each other. He draws two lines, which inter- 
fect each other in the profile of the fkull: One paffes from 
the pofterior margin of the great foramen, (which, in almoft 
all mammalia, is alfo the fuperior one,) through the lower 
edge of the orbit ; the other takes the dire&ion of the open- 
ing itfelf, beginning at its pofterior edge, and touching the 
articular furface of the condyles. He determines, accord- 
ing to the angle formed by the junction of thefe two lines, 
the fimilarity or diverfity of the form of crania. 

This angle is, however, but an imperfeé criterion ; for 
its variations are included between 80° and go° in almoft all 
quadrupeds, which differ very effentially in other points. 
fund fmall variations occur in the individuals of one and the 
fame genus. 

* See note (D), at the end of the chapter. 

than 
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thanin man. ‘Their teeth are however ftrong and 
fharp in the horned pecora, for obvious reafons ; 
and the frontal bones are thick in the fame ani- 
mals’, Offa triquetra are feldom feen in the cra- 
nia of animals. Yet I have fpecimens of thefe, in 
the hare and orang-outang ; the futures of the latter 
are remarkably elegant *. 


§ 13. The general form? of the cranium, is 
moft materially influenced by the direGion, and 


__ the 
a a ae EEE a a a 00 
_7 In fheep affected with the ftaggers, where the hydatid is 
large, and fituated at the furface of the brain, I have found 
this part of the bone almoft completely abforbed ; fo that it 
yielded to preflure, and appeared like a thin cartilaginous | 
membrane. 13 9% | 

° That obfervation, which Eusracuivs makes, concern- 
ing the futures of apes, muft therefore be underftood with 
fome limitation ; * they are always fo obfeure, as fcarcely 
ever to deferve the name of futures.” Ofium examen, p- 1734 

° To determine this with greater precifion, Camper in- 
ftituted the facial line ; the application of which is mo mi- 
nutely explained in his pofthumous work, “© On the natural 
Differences of the Features, &c.” Like Dausenrton, he draws 
on the profile of the cranium two ftraight lines, which in- 
terfect each other; but in:different directions from'thofe of 
the French anatomift. An horizontal line paffes through the 
external auditory paflage, and the bottom ‘of the cavity of 
the nofe ; this is interfected by a more perpendicular one, pro- 
ceeding from the convexity of the forehead, to the mol pro- 
minent point of the upper jaw, or of the intermaxillary bone. 
The latter is the proper facial line ; and the angle; which it 
forms with the horizontal line, determines, according to 
Camper, the differences of the crania of animals, as well as 
the national phyfidgnomy of the various races of mankind. 

c J have 


~ 


18 CHAPTER Il. 


the various degrees of prominence of the facial 
bones. The projection is generally formed by a 
' prolongation of the upper jaw ; partly alfo, and in 
many inftances chiefly by the intermaxillary bone, 
which is inclofed between the two upper jaw 
bones *. | 


§ 14. The upper jaw-bones of other mammalia, 
do not, as in man, touch each other under the 
nofe, and contain all the upper teeth; but they 
are feparated by a peculiar, fingle, or double ;- 
termaxillary bone“, which is in a manner locked 
between the former, and holds the incifor teeth " 
of fuch animals, as are provided with thefe teeth. 
It exifts alfo in the pecora, which have no incifor 
teeth in the upper jaw; as well as in fuch genera 


I have mentioned my objections to its application, in the 
latter point of view, in my work, De Generis Humani Variet. 
Nativ. 3d edit. p. 200. Concerning its ufe, as applied to 
the crania of animals, the fame obfervations which were 
made on the line of Dausenron will hold good, mutatis 
mutandis. About three-fourths of all the fpecies of quad- 
rupeds, which we are hitherto acquainted with, whofe crania 
differ extremely in other refpects, have one and the fame 
facial line. 

* For a more particular account of the relative propor- 
tions of the cranium and face, together with the meafure of 
thefe, according to the rules of Camper, fee note (E), at the 
end of the chapter. 

© Gortn. Fischer on the different forms of the intermaxillary 
bone in different animals, with plates, in German. Leipzig, 
1800, 8vo. 

* Vesarius dec. h. fabrica, p. 46, fig. 1. 


9 as 
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as have no incifor teeth at all; viz. the duck- 
| billed animal, and the armadillo. It is even found 
in thofe mammalia, which are wholly deftitute of 
teeth; as the anteater, and the proper whales ™. 
It is joined to the neighbouring bones by futures, 
which run exteriorly by the fide of the nofe and 
fnout, and which pafs, towards the palate, clofe to 
the foramina incifiva ®. Its form and magnitude 
vary furprifingly in feveral orders and genera of 


mammalia. It is {mall in many fer&; as alfo in 
Fe use 2a ne Ess, 

” On this account I prefer the term intermaxillary bone, 
to that of os ineihvum, which is employed by Harzer.— 
Brarr, in his excellent account of the anatomy of the ele- 
phant, calls it os palati; and Vırer os masillaire interieur., 

® In human crania, at leaft thofe of the foetus, and young 
children, there is at the fame part a fmall tranfverfe flit 
near the foramen incifivum, of which Faruorıvs gave the 
following accurate account in the year 1561: “ I find this 
divifion to bé rather a flit than a future, fince it does not fe- 
parate one bone from the other, nor does it appear exteriorly, 
nor join two bones; which is the office of futures.”” Obs. Anat. 

Hence I was much furprifed to find Vıcap’Azyr in 1780 
difcover in this point an unexpeéted refemblance between the 
cranium of the human fubje@, and of quadrupeds. Meme 
de P Acad. des Sc. 1780. 

In the celebrated difpute of the 16th century, whether 
Garen’s olteology was derived from the fkeleton of man 
or the ape, Incrassias argued for the latter fide of the 
. queftion, from Gaven’s having afcribed an intermaxillary 
bone to the human fubjet. And the fame author, in his 
claflical ‘* Commentarü in Galeni Librum de Ofibus,’? Panorm, 
1603, fol. particularly points out the parts ; “ where Gaten, 
led aftray by the diflection of apes, deviates. from the true 
conftrudtion of the human body.” 


C2 the 
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the walrufs (Trichecus). In the glires * it is gene~ 
rally remarkably large; viz. in the beaver, and mar- 
mot. It is alfo large in the hippopotamus, porpoife, 
and cachalot (phyfeter macrocephalus ). Its form is 
very remarkable in the ornithorhynchus, where it 
confifts of two hooklike pieces, joined by a broad 
fynchondrofis '* 


§ ı5. The above-mentioned anterior palatine 
holes, or foramina incifiva are double in moft mam- 
malia, as in man. They are much larger in 
quadrupeds than in the human fubject: in the 


* Its great fize in thefe animals is accounted for by the 
magnitude of the incifor teeth, which it contains. T. 

** I cannot repeat here, what I have obferved in my book 
De Generis Humi. Var. Nat.on the fubje& of the intermaxillary 
bone; of which, as is there ftated, not the lealt trace could 
be difcovered in the crania of fome apes and éaboons, although 
the individuals were young. Can it be fuppofed, that in 
thefe inftances it was confolidated to the neighbouring bones 
at a young period of life, when all the other futures were in 
a {tate of perfection? 

Fiscuer could difcover no trace of this bone in feveral 
mammalia of other orders ; viz. the three-toed floth, (bradypus 
tridadylus) and the hore fhoe bat (vefpertilio ferrum equinum). 
See his work above quoted. Yet he admits it as poflible 
that the bone may have been broken off, at leaft in the loth. 
In fhort, all the exceptions, which we have juft enumerated, 
require a more accurate inveltigation in numerous and per- 
fe&t fpecimens from different periods of life. (See note (F) 
at the end of the chapter.) 


pecora 
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pecora and the bare they are remarkably long and 
broad '‘. 


§ 16. There are remarkable impreffions in the 
upper jaw of moft pecora, near the nafal bones, 
arifing from the fituation of the /inus febacei. This 
part bas a reticular ftructure in the bare, which 
approximates in that, as well as in many other 
points, to the formation of the ruminant animals. 


§ 17. In the zygoma we obferve feveral important 
differences, immediately derived from the organs of 
maflication *. It is commonly formed by the junc- 
tion of the cheek-bone with the os temporis. In feve- 
ral web-footed and digitated mammalia, (viz. the 
otier, beaver, opofJum, guinea-pig, ) there is a peculiar 
bone interpofed between thefe. It is ftraight, and. 
almoft of a thread-like flendernefs in the mole. It 
is of immenfe ftrength, and includes.a large fpace 
towards the cranium, for lodging the powerful muf- 
cles which move the lower jaw, in feveral carnivo- 
rous animals, as the tiger, and in fome glires, as the 

beaver. Inthe rat, and fome others, it is convex 


® In many inftances, as in the /ion, the openings of thefe 
large foramina are very vifible in the palate, during life. See 
J. Rınınger’s Delineation of the tame lion, which was exhibited. 
in Germany in 1760, fol. 

See Pine Recherches fur une nouvelle methode de claffification 
des quadrupédes, in the ılt vol, of the Ades de la Societe d? Hif~ 
ioire Naturelle de Paris. | 
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below; in the wea/el, above. It is remarkable in 
the /loth for a large defcending procefs, which comes 
_ from the os male *. | 

§ 18. The elephant poflefles only a kind of imi- 
tation of nafal bones. In moft apes, and even in 
the orang outang, there is a fingle, triangular, and 
and very {mall nafal bone. In the greater number 
of true quadrupeds, there are two offa nafi, fre- 
quently of very confiderable magnitude. This is 
the cafe in the pecora and hare ; alfo in the horfe, 
pig, &c. In the rhinoceros, the ofla nafı, which 
fupport the born, are very foon confolidated to- 
gether. | 


$ 19. The lacrymal bones (ofa unguis) are en- 
tirely wanting in the elephant. They are particu- 
larly large in the pecora; and above all in the 
antelope. They are alfo very remarkable in the 


opoffum. 


§ 20. The orbits differ very much in their direc- 
tion, capacity, and depth. ‘They have for the moft 
part a lateral direction. In the /mie they are di- 
rected forwards, as in man: but they lie much 
more clofely together than in the human fubjedt, 
In the deaver they point upwards. 

They are completely clofed in the quadrumanous 


* See note (G) at the end of the chapter. 
mammalia. 
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mammalia. In the pecora and folidungula they 
have a circular margin in front; but the outer 
part is deficient behind. In the fer@ and feveral 
glires the outer part of their margin is alfo deficient. 
The depth of thefe cavities is equally various. In 
many cafes they are fo fuperficial as fcarcely to de- 
ferve the name of orbit; viz. the mole, and anteater. 
Harrer’s affertion, that man poflefles a larger 
bony orbit than any animal, is erroneous. ‘The 
orbit of the cat is comparatively larger, as alfo that 
of feveral makis, (/emur). See the delineation of 
their crania in Fıscher’s valuable ‘* Anatomy of 
the Maki.”? Franktort 1804, 4to *. | 


§ 21. In mammalia, which have horns, thefe 
parts grow on particular procefles of certain bones 
of the cranium. In the one horned rhinoceros, they 
adhere to a rough, and flightly elevated furface of 
the vaft nafal bone. The front horn of the two 
horned fpecies has a fimilar attachment ; the pofte- 
rior refts on the os frontis  ; as thofe of the horned | 
pecora do. Two kinds of ftrudture are obferved 
in the latter: there are either proper horns, as 
in the genera of the ox, goat, and antelope, or bony 
produétions, as in the genus cervus, which includes 
animals of the deer kind. Thefe are allo called 


x 
| 


pone mer a rg rina aCe 


® See note (H) at the end of the chapter. 
17 Georrroy in Mémoires de la Societé d’ Hifleire Naturelle de 


Paris, an. 7. cahier I+ 


C4 horns 
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horns in Englifh, or fometimes antlers : in French 
bois de cerf. In the former, the external table of the 
frontal bones is elongated into a procefs, which 
contains a continuation of the frontal finufes, ex- 
cept in the’ antelope. Its external vafcular furface 
fecretes the horn, which covers this procefs like a 
fheath. In the ftag kind * (in the male” only 
in moft genera), the frontal bone forms a fhort 
flattened prominence, from which the proper antler 
immediately fhoots forth. It is renewed every 
year, and is covered, during the time of its growth, 
with a hairy and very vafcular fkin * **. The little 

horns 


” I have collected about twenty inftances, from the mid- 
dle of the 16th century downwards, in which horned hares 
are faid to have been found, with fmall branches like thofe 
of the roebuck, both in different parts of Europe, and in the 
Eaft Indies. Were this fa& afcertained, it would furnifh 
another ftriking point in which thefe animals refemble the 
pecora. The fad is fufpicious, becaufe I have not yet been 
fufficiently fatisfied of a fingle inftance in which the horns 
were on the hare’s head, although every trouble has been 
taken to procure information ; and they appear in the draw- 
ings, which I poflefs, by far too large for a hare. 

» Anomalous inftances, in which the females have pote 
fefled ‘horns, may be feen in Srau_, de cornu cervi deciduo, 
Hal. 1699. Leororv, di/s. de ale, Bas. 1700. Hoy in the 
Linnean Trans. vol. 2. p. 356. 

I poflefs a coloured drawing, and accurate account of a 
horned roe, which was fhot in Hanover. 

* See note (I) at the end of the chapter. 

* The. annual reprodué¢tion of thefe horns confiiiatass in 
many points of view, one of. the moft remarkable pheno- 
mena of animal phyfiology. It affords a moft ftriking proof; 

ift, 
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horns of the giraffe hold a middle place between 
thefe two divifions. In their form, ftructure, and 
permanent duration, they refemble the frontal pro- 
cefles of the proper horns : in their hairy covering 
they approach to the branches of the ftag kind’. 


§ 22. The fkeleton of quadrupeds deviates more 
from that of man in the form of the lower jaw bone, 
than in any other part. This difference confifts 
chiefly in the want of a prominent chin ; that pecu- 


ift, of the power of the nutritive procefs, and of the rapid 
growth, which is dependant on this in warm-blooded animals. 
For the horn of a itag, which may weigh a quarter of a 
hundred, is completely formed in ten weeks. 2dly,.o1 a 
limited duration of life in a part of an animal, entirely inde- 
pendent on the life of the whole animal; (which in the flag 
extends to about 30 years). 3dly, of change of calibre in 
particular veffels. For the branches of the external carotid, 

which fupply the horn, are furprifingly dilated during its 
growth; and recover their former area when that procefs 
has ceafed. 4thly, of a peculiar fympathy, which is mani- 
felted between the growth of the horns, and the generative 
functions. For caftration, or any eflential injury of the or- 
gans of generation, impedes the growth, alters the form, or 
Interrupts the renewal of the horns. See Russsrr’s expe- 
riments in his ‘* Economy of Nature in acute and chronical Dif- 
eafes of the Glands.”? lt has alfo been afferted, but without a 
fufficient proof hitherto, that injuries of the newly formed 
horn render the ftag impotent for fome time. Berlin Soc. of 
Inquirers into Nature, vol. 4. p. 260. 

* The frontal procefs in the young giraffe, conftitutes an. 
epiphyfis, which is connected to the frontal bone by acruft 
of cartilage ; but afterwards becomes confolidated to the 
bone. | 

liar 
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liar charaéteriftic of the human countenance; which 
exifts in every race of mankind, and is found in no 
other inftance whatever. Man has alfo the fhorteft 
lower jaw in comparifon with the cranium ; the 
elephant perhaps approaching the neareit to him 
in this character ”. The fame bone is further dif- 
tinguifhed by the peculiar form and dire£lion of 
its condyle. The articulation of thefe procefles 
varies according to the ftru@ture of the mafticating 
organs. They are both fituated in the fame ftraight 
horizontal line in the fere ; their form is cylindri- 
cal; and they are completely locked in an elongated 
glenoid cavity, whofe margins are fo extended be- 
fore and behind the condyle, that all rotatory mo- 
tions are rendered impofüble, and hingelike move- 
ments only allowed. This ftructure is molt ftriking- 
_ly exemplified in the dadger, where the cylindrical 
condyles are fo clofely embraced by the margins of 
the articular cavity, that the lower jaw, (at leaft in 
the adult animal,) is fill retained in its fituation, 
after the foft parts have been entirely removed by 
maceration. In many herbivorous animais (in the 
moft extenfive fenfe of the term) thefe condyles 
are really rounded eminences ; viz. in the elephant 
and beaver. Their furface is flattened in the pecora, 
which have alfo the lower jaw narrower than the 
upper, fo that the two fets of teeth do not meet 
together, when the mouth is fhut; but are brought 


* See Pıner fur les os dela téte de ? Elephant in the Journal 


de Ehyfique, tom. 43. P- 54. 
inte 


ON THE SKELETON OF MAMMALIA. 39 


into contact by the free lateral motion, which takes 
place in rumination. The two condyles lie parallel 
to each other in a longitudinal direction in many 
glires ; viz. in the bare, where, (as in the anteater) 
the coronoid procefs is almoft entirely wanting. 
This procefs ison the contrary very confpicuous in 
the giraffe. The cetacea have the articular furface 
of the lower jaw turned almoft direcily back- 
wards * *. 

There are on the whole, few other bones in the 
fkeleton of mammalia, of fuch various forms as the 
lower jaw. ‘The moft anormalous formation of this 
bone is the fhovel-like furface of its anterior part 
in the duck. billed animal. 

We have laftly to obferve that the two halves of 
the lower jaw are connected throughout life, in 
‚many mammalia, by a mere fynchondrofis ; which 
is eafily feparated by boiling or maceration. This 
is the cafe in many fere, glires, and cetacea. ‘They 
are confolidated into one piece, as in the human 
fubject, at an early period, in the guadrumana, as 

alio in the bor/2, horned cattle, pig, elephant, &c. 


§ 23. The jaws of mammalia contain teeth } ** 
with 


*3 The fingular, but very common error, of confidering the 
halves of the lower jaw of the whale, as ribs, has been al- 
ready refuted by Ronpe ert, de pifcibus, p. 53. 

* See note (K) at the end of the chapter, 

+ See note (L) at the end of the chapter. 

* See J. G. Duverney, Lettre contenant plufieurs nouvelles 
Obfervations fur ? Ofleologie, Paris, 1689, 4to. 

J. J. Koper 
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with a very few exceptions: the proper whales, 
(balane), the manix, (fealy. lizard), and the 
American anteaters are the’only genera entirely 
defltitute of thefe organs *. 

The fubftance and texture of the teeth are different 
from thofe of all other bones. The enamel which 
covers the crown of the tooth, is charaéterifed by 
its peculiar hardnefs, (fparks of fire may be pro- 
duced by ftriking it againft fteel), as well as by the 
want of animal matter, with which the bony part 
of the crown, as well as the fang of the tooth are 
copioufly provided. It feems to be wanting in the 
tufks of the elephant, as alfo in thofe of the wal. 
rufs, and of the narwhal, (monodon, fea-unicorn ). 
Yet thefe are all furrounded by an external thin 
coat of a different fubftance from the body of the 
tooth. Thefe teeth have indeed fome. peculiarity 
in their texture; the ivory of the elephant’s tufks 
in particular is unlike any other fubftance + *5. 

In 


J. J. Koper de dentibus, eorumque diverfitate, Auguk 1774. 
Ato. 

P. M. G. Broussonet Comparaifon entre les dents de ? homme 
et celles des Quadrupedes in Mem. det? Acad. des Sc. de Paris, 
1787» | | | 

* See note (M) at the end of the chapter. 

T See note (N) at the end of the chapter. 

® Not to mention other peculiarities of ivory, which have 
induced fome modern naturalifts to confider it as afpecies of 
horn, the difference between its itru&ture and that of the bone 
of teeth is evinced in the remarkable pathological pheno- 
menon, refulting from balls, with which the animal has been 
fhot when young, being found on fawing through the tooth, 
imbedded 


: 
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In fome animals the crowns of particular teeth are 
diftinguifhed by peculiar colours. The incifors 
of fome glires, as the beaver, marmot, and /quirrel, 

are of a nut-brown colour on their anterior furface, ' 
‘and the molar teeth of feveral bifulca, (cloven- 
hoofed animals), as well as of the elephant, are 
covered by a very hard black fubftance of a vitre- 
ous appearance *. 


§ 24. It 


imbedded in its fubftance in a peculiar manner. Harrer 
employed this fat, both to refute Dunamer’s opinion, of 
the formation of bones by the perioiteum, like that of wood 
by the bark of a tree; as well as to prove the conftant reno- 
vation of the hard parts of the animal machine. . It is ftill 
more important in explanation of that “ nutritio ultra vafa,” 
which is particularly known through the Peterfburg prize dif- 
fertation. Inftances of the fact above-mentioned may be feen 
in Burron, 4to. ed. tom. ii. p. 161. in GarLanpar over de 
Olyphants Tanden in the Verhandelingen der Genoolfch, te Viiffingen 
P+ 352. tom. g. andin Bonn defer. thefauri Hoviant, p. 146. 
In all thefe cafes the balls were of iron. I poflefs a fimilar 
fpecimen. 

But there is a ftil! more curious example in my colle&tion, 
of a leaden bullet contained in the tufk of an Eaft Indian 
elephant, which muft have been equal in fize to a\ man’s 
thigh, without having been flattened. It lies clofe to the 
cavity of the tooth ; its entrance from without is clofed as it 
were by means ofa cicatrix ; and the ball itfelf is furrounded 
apparently by a peculiar covering. The bony matter has 
been poured out on the fide of the cavity in a ftalactitic form. 
(See note (©) at the end of the chapter.) 

7° This black vitreous matter is fometimes covered with a 
eruft of a metallic fhining bronze colour; particularly in the 

» domelticated 
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§ 24. It is difficult to frame a claflification of 
the teeth, which fhall be generally applicable, and 
at the fame time intelligible. Their fituation af- 
fords perhaps a more eligible bafis of arrangement 
than their form, fince that 1s the fame throughout, 
in fome inftances, as the cachalot and porpoife. They 
may therefore be diftributed into the three clafles 
of front teeth, corner teeth, and back teeth *. 

§ 25. ‘The front teeth in the upper jaw, are 
thofe which are implanted in the intermaxillary 
bone, (the tufks of the elephant mult therefore be 
included); in the lower jaw, fuch as correfpond to 
thefe, or to the anterior margin of the intermaxillary 
bone, in animals which have no upper incifors. 
Their number and form vary confiderably. In the 
glires their cutting edge is formed like a chiflel, 
particularly in the lower jaw, whence J. Hunter 
called thefe animals “ /ealpris dentata.” In fome 
cafes, as the beaver, and the dome/tic moufe, the 
lower ones have remarkably long roots t. _ In the 
hare there are two very {mall teeth placed juft be- 
bind the large ones. ‘The crowns of the front, as 
well as of the back teeth, form flat prominences in 
the walrus. The front extremity of the lower jaw, 


domefticated horned ‘cattle, and fheep. See Sroszus de 
inauratione [bontaned dentium quorundam animalium in dä liter. 
Suecic. vol. 3. p. 835 1733. 
* See note (P) at the end of the chapter. 
+ See note (Q_) at the end of the chapter. 
with 
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with its teeth, extends in the dolphin (delphinus 
delphis) much beyond ‚the correfponding part of 
the upper jaw, contrary to what happens in other 
animals. The lower fore teeth of moft mammalia 
have a more or lefs oblique pofition; while in man 
they are perpendicular. The orang-outang of Bor- 
neo, is the only animal, which at all approaches to 
the human ftructure in this point. 

§ 26. The corner teeth (canini) of the upper 
jaw, lie clofe to the intermaxillary bone; hence the 
remarkable fpiral tufk of the narwhal*, and the 
tufks of the walrus belong to this divifion. In 
many daboons, and moft particularly in the larger 
predacious mammalia, thefe teeth are of a terrific 
fize; in the latter animals, the whole profile of the 
anterior part of the cranium, forms a continuous 
line with thefe teeth; which is very vifible in the 
tiger. - The canine tufk of the babirouffa, which are 
very long, and recurved fo as nearly to defcribe a 
complete circle, prefent the moft curious ftructure. 
‘ Their utility to the animal, appears quite obfcure, 
when their length, direction, and fmallnefs are con- 
fidered. The fmall canine teeth, which are fituated 


** IT muft refer to the sth part of my “ Delineation of Sub- 
peas, relating to Natural Hiftory ; for what is there faid on 
the queftion, whether the narwhal has really one or two 
» of thefe teeth. . (See note (R) at the end of the chap- 
eer), ’r - 


juft 
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juft behind the larger ones, in all the fpecies of the 
bear *? kind, are alfo remarkable. 


"86 27. ‚The back teeth are the moft univerfal ; 
fince, when mammalia have any teeth at all, they 
are of this defcription, although the front and canine 
teeth may be wanting; as in the armadillo, and the 
ornithorbynchus. ‘The narwhal makes the only 
exception, as it is perfectly toothlefs, if we except 
the long tufk. The form, ftructure, and relative 
fituation of the back teeth vary very confiderably. 
In many guadrumana, as in man, the two front ones” 
are fmaller in the crown, and more fimple in the 
fang than the pofterior. Whence J. Hunter calls 


— 


” This is the cafe in the brown bear of the Alps, of which 
I have three crania; with a black American; with one 
whofe country is unknown, belonging to the National Mu- 
feum at Paris; and with the Polar bear; of all which, I 
poflefs excellent drawings, through the kindnefs of profeffor 
Cuvier. Thefe fmall teeth are wanting in the foffil remains 
of a prodigious bear (urfus /peleus ), towards the ofteology of 
which, I have a large collection, from the three moft cele- 
brated caverns in Germany, viz. that of SCHARZFELDER 
in the Harz, of GaiLenREUTER in the FıicHTELBERG, and 
of ALTENSTEINER in THURINGERWALD. 

* In fome apes and baboons, the front bicufpis of the lower 
jaw, has a peculiar formation, being elevated into a fharp 


point, like thofe of the fera. See the excellent reprefentas - 


tion of the cranium of the mandril (Stmia Maimon) in Cuz- 
SELDEN’s Offeography. 


them 
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them bicufpides, and reftriéts the name of molares to 
the latter *%, 

The molar teeth of fere@ have the crown en- 
tirely covered with enamel; while in feveral 2 
glires, in the Solidungula, pecora”, and moft balene, 
bony fubftance may be feen at the extremity of the 
tooth, intermixed in a tortuous line with vertical 
productions of enamel? *, In many animals, which 


Se a eee er EUER SEEN 

” I find, that the difference between the bicufpides and 
molares, is noticed in the firt anatomical compendium, 
which was compiled from human bodies, viz. the celebrated 
Anatomia partium Corp. human. written by Monpimi in the firft 
half of the fourteenth century. For he enumerates in each 
jaw four “ maxillares,” and fix “ molares,’’ befides the incifor 
and canine teeth, p. 370, of the claffical edition, which is 
accompanied with Beren@ar’s Commentaries. I have alfo 
found, that this diftin@ion of the two kinds of grinders, is 
noticed in that famous volume of admirable anatomical 
drawings, by the incomparable Leonarpo pe Vinci, which 
is preferved in his majefty’s library, 

® This is the cafe alfo in the monftrous fofhile animal incogni- 
tum of the Ohio (mammut Obioticum ), which has been called 
the carnivorous elephant. See the 2d part of “ Delineations. 
of Subjeäis relating to Natural Hiflory, tab. ı 9: 

” T fay, “ feveral ;?? becaufe in fome, as the marmot, the. 
whole crown is covered with enamel. 

* For the internal ftrn@ure of the molar. teeth of pecora, 
fee Hotumann de Ofibus Foffilibus, in the Commentar. Reg. Soc. 
Ssient. Götting. t. 2. p.263. And ÖCHREGER, in ISENFLAMM 
and RosenMmuLLeR’s * Contributions towards Anatomy,” vol. 1. 

* The fpecifically different forms of the layers of enamel, 
in the African and Afiatic elephants, may be feen in the “ De- 
lineations,” &c. part 2. tab. 19. 

® See note (S), at the end of the volume, 
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feed on grafs, and do not ruminate, as the folidume - 


gula and the elephant, the broad crowns of the 
grinding teeth, lie chiefly in an horizontal direc- 


tion towards each other. In moft pecora, on the — 


coperarys their furface, which forms a zig-zag line, 
is oblique; the outer margin of the upper teeth, 
and the inner margin of the lower teeth, being the 
moft. prominent, In moft predacious ewe pare 


ticularly of the lion and dog kind, the crowns of 


the molar teeth are compreffed, and terminate in 
pointed procefles, the lower ones fhutting within 
the upper; fo that in biting they interfeät each 
other, like the blades of a pair of fciflars, in confe- 


quence of the firm hinge-like articulation of the cy- 


i 


lindrical condyle. 


§ 28... Certain clafles of the teeth are entirely 
wanting in fome orders, claffes, and genera of qua- 


drupeds; as the upper front teeth in the pecora, the 


lower in the evephant, both in the African rhinoceros, 
and the canine in the glires.. In other inftances, 


the different defcriptions of teeth, particularly the 


canine and molar, are feparated by confiderable in- 
tervals; this happens in the borfe and bear. There 
is no animal, in which thefe parts are of fuch equal 
height, and fuch uniform arrangement as in 
San. 


ren nn nenn nee 


# See note (T'), atthe end of the chapter. 
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1,829. The want of fatisfa&tory obfervations ’*, 
prevents us from faying much on the change of the 

teeth, particularly in wild animals. Some erroneous 
opinions of former times, as, for inftance, that the 
domefticated pig changes its teeth, and that the 

‘wild animal does not, hardly require an exprefs 
contradiction in the prefent day. During the time 

of change in the fera, particularly in the dog and 

otter, the number of :their canine teeth often feems 

doubled ; fince the permanent ones cut the gum, 

before the deciduous have fallen out. Apes, like the 

human fubject, have no bicufpides among the de- 

ciduous teeth: but there are, inftead of thefe, two 

proper molares on either fide of the jaw**. The 

change of the teeth takes place in the elephant, in a 

very remarkable manner. The new permanent 

tooth comes out behind the milk tooth*°; the ver. 

tical layers of which are gradually removed”, as 

the formation of the latter advances ***. There is, 

| however, 


3+ See the detailed defcription of the change of the teeth 
in the horfe, by T'enon, ‘6. Sur une Methode perticuliere Petudier 
P Anatomie, in the Mem. de? Inflitut. National, t. 16 p. 558.4 
# In the fkull of a young orang-eutang of Borneo, which I 
- poflefs, through the. kindnefs of Mr. Van Marvm, there are 
no bicufpides. 
% This is excellently feen in the cranium of a young 
African elephant, belonging to the mufeum of the Academy. 
#7 See Prof. Brucman’s remarks on this fubje@, in Van 
Maanen, Dif. de Abforptione Solidorum. Lugd. Bat. 1794. 
* See note (U), at the end of the chapter. 
” Ihave given a drawing in the Peterfburgh Prize Dif- 
et D2 ‚fertation 
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however, perhaps no animal of this clafs, in which 


the firft appearance, and fubfequent removal of the 


deciduous teeth take place, at fo late a period of life 
as in man. 


§ 30. The crown” of the tooth is gradually 
worn down by the a& of maftication, and receives 
from this caufe, a kind of polifhed furface, which is 
efpecially obfervable in the canine teeth of the fig 
and hippopotamus. ‘The age of the horfe is deter- 
mined by the appearance of the front teeth. 


§ 31. From the head of mammalia, we proceed 
to confider the trunk, according to its divifion into 
the three principal parts of /pine, pelvis, and chef. 
The former of thefe is the moft conftant part of the 
fkeleton ; as it belongs to all red-blooded animals 
without exception, and is not found in a fingle 
white-blooded one. 


fartation on Nutrition, :7°9, 4to. of the peculiar formation of 
thefe vertical layers in the molar teeth of the elephant, before 
they appear through the gum ; and particularly of the man- 
ner, in which the enamel] exudes from the bony fubltance in 
fmall moleculz. | 

8° Hence it has been obferved in the glires, that when the 
upper or lower pair of incifors is lolt, the oppofite teeth grow 
out to a monfrous length. A fimilar growth takes place, 
when thefe animals are confined to foft food. See Morron’s 
Natural Hiftory of Northamptonfbire, p. 445.3 and AcHarp’s 
Chymico-phyfical Writings, p. 161. (See nore (Q ), at the end 
of the chapter). 


§ 32. 


: 
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-'§ 32. It is remarkable, that the animals of this 
clafs conftantly agree in the number of their cervi- 
cal vertebrae. The giraffe, or the hor/e, have neither 
more nor fewer than the mole or ant-eater. They 
are always feven, as in the human fubjeét. An un- 
expected irregularity has been difcovered by Cu- 
VIER In the three-toed floth ; it has nine vertebrze 
of the neck. In fome cetacea, on the contrary, 
there are only fix *; and, in thefe animals, four or 
five are generally confolidated together. The atlas 
is diftinguifhed in the fere by its immenfe ftrength, 
and by the vaft fize of its tranverfe procefles *: 
the vert. dentata is equally confpicuous for its 
{pinous procefs }. 


§ 33. The number of dorfal vertebrae is de- 
termined by that of the ribs, which will be fpoken 
of prefently. In the long-necked quadrupeds, as 
the horfe, giraffe, camel, and other pecora, as well as — 
in thofe animals whofe head is very heavy, as the 
elephant, the fpinous procefles of the anterior dorfal 
vertebra are exceedingly long, for the attachment 
of the great fufpenfory ligament of the neck (Jiga- 
mentum nuche ). | 
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* See note (V), at the end of the chapter. 

* The conne&ion which this ftru€ture has with the teeth 
and jaws of thefe rapacious animals, is pointed out by 
Euftachius, De Dentibus, p. 86. | 

Tt See note (W), at the end of the chapter. 
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§ 34. The lumbar vertebrae vary much. in 
number. The elephant has only three; the camel 
feven. Some guadrumana, as the mandrill, have 
the latter number. ‘The horfe has fix; the a/s five. 
(Mules have generally fix, but fometimes only five.) 
Moft quadrupeds have the procefles of thefe verte- 
bree tuthed forwards (which is upwards * in the 
ape, in its ordinary pofition). The tranverfe pro- 
ceffés are remarkably ah in begins RUE as 
alfo in the dare. 


§ 35. The'form and proportions of the facrum 
dre ftill more various. The number of its verte- 
bree, as they are called, varies in the different fpe- 
cies of the fame genus. Thus, in molt * of the 
fimia, it confifts of three pieces; in the * erang- 


outang of four; inthe chimpanfe * of five. This 
bone is diftinguifhed in the horfe by large lateral 


proceffes at its anterior extremity ; and in the mole 


# Garen, in his Oftcology, defcribes the eaters pro- 
cefles as having this direGtion ; from which circumiftance, as 


well as from his defcription of the facrum and os cöceygis, and’ 


feveral other paflages, VEsaLius ihewed that the work was 
drawn up from the examination of apes, not of the human 
fubjed. See his Epiflola rationem modumgue propinandi radicie 
chyna decodi pertraäians, 1546. P-'49- | 


# Vesarıus.de Corp. Hum. Fabrica, p. 99. 
# Camper fates, that the facrum of this animal lias (Hite 


pieces: in my fpzcimen, however, there are manifeltly four. 
+ Tyson’s Anatomy of a Pigmy, edition of 1751, Po 89... 
® See note (X), at the end of the chapter. 


by 
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“bya thin fharp edged plate; formed by the union 

of its fpinous proceffes*. "As the cetacea have no 
pelvis, they cannot be faid to poflefs a facrum. 

. | St | | 

fig 36. The os coccygis is prolonged, fo as to 

‚form the tail of quadrupeds; and confiftstheretore, 

in many cafes, of a great number of vertebrae.’ In 

the cercopithecus morta there are 22; in the cerc. 

panifius 32; in the tqwo-toed ant-eater 41%. (See 

note (Y), at the end of the chapter.) 


§ 37. The offa innominata, together with the 
facrum, contftitute the pelvis‘. There is ground 
for affirming, although the affertion may appear pa- 
radoxical, that no animal but man has a pelvis 3 
for in no inftance have the bones of this part that 
bafon-like appearance, when united, which belongs 
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* A fomewhat fimilar ftructure is found in the armadillo 5 
in which animal, the whole pelvis has a very anomalous for- 
mation. Its fkeleton, which is altogether very curious, is ac- 
curately deferibed byWıepemann, in his “ Archives of Zoology, 
and Zootomy,” 1 vol. p. 106. There is allo a delineation of 
the fkeleton of an armadillo, prefixed to the 8th chapter of 
Cueseınen’s Offeography. Lig 

When an opoflum or monkey lofes a portion of the tail, 
(an accident which has often led to confufion in determin- 
ing the fpecies) a peculiar knotty excrefcence, fömetimes of 
a carious appearance, takes place at the truncated extremity. 

© B. G. Scurecer, Pelvis Anim. Brutorum cum Humand 
Comparatio, Lipf. 1787. 410. AUTENRIETH et Fischer, 
Obfervations de Pelvi Mammalium. Tubing. 1798-9. 
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to the human fubjet. Thofe apes, which moft 
nearly refemble man, have the ofla innominata much 
elongated; and in the elephant, horfe, 8c. the 
Jength of the fymphyfis pubis detraéts from the 
refemblance to a bafon. In fome inftances, as in 
the deaver and kangaroo, the ofla pubis are not 
united, by fynchondrofis, but confolidated into one 
piece by a bony union *, They are, on the con- 
trary, feparate in the ant-eaters, in the fame manner 
as they are found in birds. The cavity of the pelvis 
is fo narrow in the mole, that it cannot hold the 
organs of generation and neighbouring vifcera, 
which lie therefore externally to the offa pubis. 
In the kangaroo *’, and other marfupial® animals, the 
{uperior, or rather the anterior margin of the offa 
pubis, is furnifhed with a peculiar pair of {mall 
bones, (oa marfupialia, or cornua pelvis abdominalia J) 
fomewhat diverging from each other, and running 
towards the abdomen. They have an elongated 
and flattened form, and belong exclufively to thefe 
animals. But in the Philof. Tranf. of 1802, it is 


m. 


2 E; Howe, On the Mode of Generation of the Kangaroo. 


Philof, Tran. 1795. 
“ Dausenrton, vol. to. tab.5ı. (Irefer here, and in other 


places, where a fimilar quotation occurs, to the original 4to, 


edition of Buffon’s work. It cannot, with propriety, be 


quoted under the narne of Buffon, fince it is well known, 
that the zootomical part was furnifhed by Daubenton, and 
has been omitted in moft of the fubfequent editions. ) 

* See note (Z), at the end of the chapter. 


Z {tated 
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ftated by Mr. Home, that the ornithorhynchus has 
fomething of this kind. They fupport the abdo- 
minal pouch in the female, but are alfo found in 
the male; at leaft in fome fpecies®. Cetaceous 
animals have no hind feet, nor offa innominata, 
confequently no pelvis: they have, however, a pair 
of {mall bones at the lower part of the belly, which 
may be compared to the offa pubis °°. 


§ 38. The thorax in moft, if not all animals of 
the clafs mammalia, is narrower, and on the con- 
trary, deeper from the fpine to the fternum, than in 
man. ‘The lefs marked flexure of the ribs of ani. 
mals, and the elongation of their fternum give rife 
to this peculiarity. The long legged animals, as the 
giraffe, and thofe of the ftag kind, poffefs this keel. 


_ # This is one of thofe inftances, illuftrating the fubjedt of 
the nifus formativus, which occur fo abundantly in zootomy. 
It fhews, in the fundion of generation, an union of the telo- 
logical and mechanical principles, which were formerly thought 
to be incompatible with each other. The formation of this 
anomalous pair of bones, for the purpofe of fupporting the 
abdominal pouch of, the female, is a clear inftance of the 
teleological principle, that is, it fhewsa peculiar part, formed 
for a certain purpofe. Their exiftence in the male, where 
the end and purpofe of their formation do not exilt, fhews 
the mechanical principle; as if they had been merely framed, 
in compliance with fome general model, for the ftru@ure of 
the {pecies. 

© Ronnerer, De Pifcibus, p. 461. Trson’s Anatomy of a 
Porpoife. London, 1680, p, 28. 


sin like 


fp eR TIA IO pink i, 
like form of the cheft (thorax carinatus) in the moft 
ftriking degree. | | | 


‘6 39. Inavery few mammalia, as fome dats and 
armadıllos, there is a pair of ribs lefs than in man; 
but in the greater number of this clafs there are 
more. Several guadrumana have 14 pairs; the 
horfe 18; the elephant 19°‘; the two-toed floth 
(bradypus didactylus) 23. The two-toed ant-eater 
(myrmecophaga didadtyla) has 16 pairs, which are 
remarkably broad, fo that the back and fides of the 
fkeleton, as low as the offa innominata, appear like 
a coat of mail. (See note (A a) at the end of the 
_ chapter). | En | 


§ 40. The fternum in moft of the mammalia 
is cylindrical, and jointed. This {tructure occurs 
even in the guadrumana and the bears, whofe fkele- 
tons, in other refpects, refemble the human. The 
form of this bone is the moft fingular in the mole; 
where its anterior ** extremity is prolonged into a 

procels, 


sı This at leaft is the cafe in the fkeleton of the Afiati¢é 
elephant at CasseL. Braır found the fame number in the 
individuals of which he has given fo excellent an account 
and a manufcript Italian defcription of the elephant, which 
died at Florence in 1657, confirms this flatement. ALLEN 
Movtins on the contrary (in his, Anatomical Account of the 
Elephant burned in Dublin. London, 1682, 4to ) and Dau 
weNTON reprefent the number of pairs as 20. ~ 
8-It is hardly neceflary to remind the readers, that the 
| terms 
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procels, almoft refeinbling a ploughfhare, lying un- 
der the cervical vertebrae, and parallel with them. 
(See the note (Bb) at the end of the chapter.) 


§ 41. We proceed to fpeak of the extremities, 
as they are called, which, although they vary con- 
fiderably in the clafs of mammalia, may, on the 
whole, be compared to thofe of man in their chief 
‚component parts, and in the mode * in which thefe 
ate connelted together. (See note (Cc) at the 
end of the chapter). | 


§ 42. The clavicle has been faid, even by fome. 


terms anterior, poflerior, fuperior, and inferior ave always ap- 
plied'to quadrupeds with a reference to the horizontal pofi- 
tion’ of their body. Confequently the term anterior defig~ 
mates thofe parts, which, in the erect pofition of the human 
body, are fuperior 3 and-fo of the others. 

53 The paflages of Arnistorye, Hif?, Anim. 2.1. and de In- 
efit Anim. c. 11. and one of Piiny ii. 102. have given rife 
to the fingular miftake of fuppofing that the elbow and knee 
of quadrupeds are bent in a direction. exactly oppofite to 
that.of the human fubje@. The error muft have arifen 
from the fhortnefs of the thigh and arm bones, which lie 
elofe to the trunk, particularly in long-legged quadrupeds, 
and do not proje& freely as in man, the guadrumana, the bear, 
the elephant, &e. Hence the different bones of the extremi- 
tics in thefe animals, have been compared to fuch parts in 
the human body as do not in reality correfpond with them. 
See on this fubje& Fas. az aquapenn, de mocu local anima- 
Lum fecundum totum, in his Oper. Anat. p. 343, Arzinus’s ed, 
and Bartuez des mouvemens progreffifs de? Homme in the Four- 


nal des Scavans, January 1733. p. 34. 
excellent 


a 
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excellent modern zoologifts, to be confined to. 


Lınnzus’s order primates (in which he includes 
man, the quadrumanous animals, and bats): but it 
exilts in a great number of mammalia ‘+ befides 
thefe: particularly in fuch quadrupeds, as make 


much ufe of their front extremities; either for. — 


holding objects, as the /guirrel and beaver ; or. for 
digging, as the mole ; or for raking the ground, as 


the ant-eater and hedgehog * ; or for climbing, as the. 
foth. Many other animals have, in its place, an 


analogous {mall bone, merely connected to the 


mulfcles *°, and called by Vıcqa-D’AZYR os clavicu- 


lare to diftinguith it from the more perfeét clavicles. 
This is the cafe with moft of the fere ‘7, and fome 
glires. lLaftly, the form and relative magnitude 
of the true articulated clavicles are fubje&t to great 
variety. They are excefüvely long in the dats. 
Thofe of the orang-outang have the greateft re- 
femblance to the human fubjet. In the sqwo-toed 


J. G. Haase, Comparatio clavic. Anim. brut. cum humanis. 


Lips. 1,68, 4to. Vico-v’ Azyr fur les clavicules and les os 


clavic, in Mem. de P Acad. des Sciences, 1785. 

5 The ufe of the clavicles in fome of the animals here 
enımerated is well pointed out by Fas. Hınpanvs in his 
se Short Defciiption of the excellence of Anatomy.” Bern. 1624-8. 
Bd, 

5° Hence SERAE compares it to the fefamoid bones. See 
his “ Works relating to Natural hiflery.” Naples, 1766, ato. 
p- 84. 
7 Paras Specilegia Zoologica, Fafci. 14. p. 41. 


ant-éater. 
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ant eater their form is that of a rib: their figure 
is moft anomalous in the mole, where they are near- 
-ly cubical. They are entirely wanting in the long- 
legged quadrupeds with keel-fhaped cheft ; viz. the 
pecora and folidungula; as well as inthe cetacea. 


(See note (Dd) at the end of the chapter). 


8 43. The fcapula exifts in all red-blooded 
animals, which have anterior extremities, or fimilar 
organs of motion: confequently in both claffes of 
warm-blooded animals without exception. The 
form of this bone varies much even in mammalia; 
and particularly the relation which its three fides 
bearto each other. ‘This depends on the pofition 
of the bone, which is determined by the general 
form of the cheft. The margin, which is turned to- 
wards the fpine, is the fhorteft in moft of the proper 
quadrupeds; particularly the long-legged ones with 
narrow cheft; in whom the fcapule lie on the 
fides of the cheft. In fome, as the elephant, the 
ehiroptera, mott of the quadrumana, and efpecially 
in man, this margin is the longeft. The fcapula 
of the mole has a completely anomalous figure, 
almoft refembling a cylindrical bone. ‘The cora- 
coid procefs, and acromion, the two chief projec- 
tions of this bone are ftrongeft in fuch animals 
as have two long clavicles; which might have been 
inferred a priori. 
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§ 44. The remarkable varieties of the anterior 
extremities, properly fo called, may be moft con- 
veniently confidered according to the orders and 
genera of animals of this clafs. The dat and 
the mole prefent the moft wide deviations from the 
ordinary formation of thefe parts. The radius * is 
deficient in the fore-arm of the former; or at moft 
ihere is only a flender fharp-pointed rudiment of 
this bone; their thumb is fhort, and furnifhed with 
a hook-like nail: the phalanges of the four fingers, 
between which the membrane of the wing is ex- 
panded, are on the contrary extremely fe and 
thin, almoft like the fpines of a fith, and have no 
nails, The jlying /quirrel has .a peculiar fharp- 
pointed bone at the outer edge of its carpus, con- 
netted to that part by means of two {mall round 
-bones; and inclofed in the lateral expanfion of 
the integuments. The form of the os humeri in 
the mole is altogether unparalleled; ic is thin in 
the middle, and furprifingly expanded at either ex- 
tremity. The dhovel-like paw of this animal is 
provided with a peculiar falciform bone; lying at 


” F have feen a {cflil preparation in the cabinet at Nureme 
»ErG, which formerly belonged to Hacen, eonfifting of 
three flender tubes een to each other Jength=wife, 
and fuppofed ta-be the petrified wing of a bird. From ob- 
ferving the fimplicity and thinnefs of the. middle tube, I 
fhould not hefitate in aferibing it to a large Affatic bat. 


the | 
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the end of the radius. The phalanges of the fin- 
gers are furnifhed with numerous procefles; and 
have moreover fefamoid bones; all which, by ine 
creafing the angle of infertion of the tendons, con- 
tributes to facilitate mufcular motion. The animals 
‚ with divided claws and hoofs have fome peculiarities. 
in the metacarpus and metatarfus. In the pig thefe 
parts confift of four cylindrical bones. In the 
pecora before birth, there are two lying clole to- 
gether ; but they are afterwards formed into one 
by the abforption of the feptum *°. The hore has 
a fingle bone (gamba, Vecrtius ; in French fe 
canon, in Englifh the cannon bone or fhank bone;) 
with a pair of much fhorter and immoveable ones, 
attached to its pofterior and lateral parts, and 
firmly united toit, (les poingons or os epineux, fryloid 
or /plint bones). The main bone only is articulated 
to the pajfern, which may be compared to the firlt 
phalanx of the human finger; asthe coffin bone 
refembles in fome degree the third © phalanx ; 
which fupports the nail. This laft phalanx is very 
-warious in its form, according to correfponding vari- 
ations inits horny coverings; which may confift of 


£ 
AR 


99 J. B.Covoro De Metamorphofi duorum Offium Pedis in Qua-, 
drupedibus aliquot, Bonon, 1765, 4t0. and Fouceroux in the 
Mem. de? Acad. des Sc. 1772, p+ 520. 

© See Stunss’s moft excellent Anatomy of the Horfe.” 
tab. I. | | 

a flat 


- 
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a flat nail, or claw,or hoof, &c. (See note (E e)} at | 
the end of the chapter). | | 


§ 45. 1 have fomething to fay refpeäiing the 


pofterior extremities. The femur of moft quadrupeds 
is much fhorter than the tibia, and hence it hardly 
projects from the abdomen. In fome few, as the 
bear, the femur is longer; this is alfo the cafe in 
fome apes, viz. the orang-outang, in which, as. in 


feveral other apes and baboons, the bones of the 
arm and fore-arm are furprifingly longer than thofe 
of the thigh and leg. Some, as the elephant, have 
no ligamentum. teres; confequently there is no 
impreffion made on the head of the thigh bone 3. 


while it is found in others, as the rhincceros™. The 
pecora want the fibula almoft univerfaily. The 


peculiar form of the oftragalus (talus), in the fame. 


order is generally known from the ufe which the 
ancients ° made of the bone in their celebrated 


game. In fome quadrumana, as the orang outang, 


“This apparently minute circumftance, like many fimilar 
ones, has aflifted me in determining concerning the great 
foflile bones which are occafionally found. ; 

* Aristor ie, Hif. Anim. 1.2.¢. +. For the various ap- 
pellations of this well known bone in moft of the European 
and Oriental languages; and for its form in different ani- 
mals; fee Tu. Hyng, Hifloria Talorum in the 2d vol. of his 
Syntagma Differtationum. Oxon. 1767, 4to. p. 310. 


the 
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the two pofterior phalanges of their toes are re- 
_markably ‘curved in their fhape; which enables 
them to hold the branches of trees more firmly, 
and is in the fame degree unfavourable to the per- 
formance of progreffion in an ereé pofition. Ce- 
taceous animals have no bones in their tail fins, 
but they have a bony compages in their thoracic 
fins, which completely refembles the front extre- 
mities of the feal®. See note (Ff) at the end ‘of 
the chapter. | 


Additional Notes to the Second Chapter. 


_ (A) The bones of the head, in birds, are joined 
either by the fquamous kind of future; or by the 
mere appofition of their margins : which fpecies 
of union is termed harmonia. But they are foon 
confolidated into a fingle piece. 


(B) The {phenoid bone is often divided into two 
parts in the guadrumana ; one of thefe forms the 
lefler ale, and anterior clinoid proceffes ; the 


ae Se. 


8 This is alfo the cafe with the manati (walrus) whofe 
front extremities were formerly taken for Siren’s hands, thus 
in Bartuoxtn Hiflor. Anat, Cent. 2. p. 188. 


E greater 
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greater ale, the pofterior clinoid procefles, and 
bafilar foffa are formed by the other portion. 

The two parietal bones form a fingle piece in 
the dat-kind. The fame circumftance occurs in 
the carnivora, in the pig, tapir, hippopotamus, and 
horfe. 

The frontal and parietal bones of the elephant 
become confolidated, at an early period, with all 
the other parts of the cranium; fo as to forma 
bony cavity, in which no trace of futures can be 
difcerned. The parietal, occipital, and temporal 
bones are likewife foon joined into one piece in 
the cetacea. 

The pig, hippopotamus, tapir, horfe, feal, walrus, 
and the rodentia have the os frontis divided by a 
middle future into two portions. 

‚That portion of the os temporis, which contains 
the tympanum, is feparated from the reft of the 
bone by a future, in the dog, cat, and horfe ; alfo 
in the ruminantia and rodentia. It is fo com- 
~ pletely feparated in the cetacea, as to be attached to 
the cranium only by foft parts. In the elephant, 


where the other bones are confolidated into one 


piece, this remains diftinct. 


The cranium of the mammalia poflefles the fame _ 


foflee at its bafis, as are found in the human fub- 
ject: they are however much fhallower ; and the 
eminences, which define them, are much lefs 
firongly marked than in man. This difference is 
very perceptible even in the Ami@, where the cavi- 

ties 
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ties which hold the cerebellum, are neatly on a 
level with the middle fofla of the bafis cranii; and 
the fella turcica is more fuperficial. The fame fact 
is more ftrongly marked as we arrive at thofe 
animals, whofe general ftruéture deviates more 
confiderably from that of man. Thofe mammalia, 
which have the occipital foramen fituated at the back 
of the head, muft have the fof cerebelli moved 
upwards ; hence that margin of the fofix, which 
is pofterior in man, pafles acrofs the upper part 
of the back of the head in thefe animals. The 
bony projections, which bound this fofla in fome 
mammalia, are defcribed in the chapter on the 
brain, 

The optic foramina of the elephant commence 
from one canal, which receives the two optic 
nerves. 

The foramen rotundum is fometimes abfent, its 
place being fupplied by the fpheno-orbitary fiflure, 
(foramen lacerum) e. g.in the elephant and horfe. 
‘The foramen ovale is alfo frequently wanting; being 
included perhaps in the vacancy left between the pe- 
trous portion of the temporal bone, and the body 
of the {phenoid. This latter opening does not exift 
in the genus fimia, nor in the carnivorous mammalia, 
nor in the ruminantia. It is on the contrary very 
large in the elephant, and in fome rodentia. 

‘The carotid canal does not exift in the rodentia ; 
but the artery enters at the opening between the 
{phenoid and temporal bones. 

E 2 The 
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The ftru&ture of the cranium prefents a very res 
markable fingularity in the e/ephant. Its two tables 
are feparated from each other to a confiderable 


extent, by numerous bony procefles; between 


which are formed a vaft number of cells, ccm- 
municating with the throat by means of the 
euftachian tube, and filled with air, inftead of the 
bloody or medullary fubftance, which occupies the 
diplöe of animals. Theufe of this ftru€ture in 
increafing the furface for attachment of thofe large 
mufcles, which belong to the lower jaw, probofcis 
and neck; and in augmenting. the mechanical 
power of thefe mufcles by removing their attach- 
ments to a greater diftance from the centre of 
motion has been very ingenioufly explained by 
Camper ((Euvres, tom. 2). ‘Thele advantages 
are attained by the cellular ftru€ture, which we 
have juft defcribed, without augmenting the weight 
of the head, and this precaution is particularly 
neceflary in the prefent inftance, as the head: is 
on other accounts more heavy and mafly in this 
than in any other animal. The aircells of birds 
in general, and particularly thofe which pervade 
the cranium in the ofrich, eagle, and owl prefents 


~examples of a fimilar formation, attended with the 


fame ufes; viz. thofe of increafing the bulk and 
ftrength of the bone, and diminifhing its weight. 


(C) The crifta occipitalis is a fharp and pro- 
minent bony ridge, en from the upper and 
back 
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back part of the cranium in mamrnalia, «chiefly for 
the attachment of the temporal mufcle. 

The fize of the temporal foffa, depends upon the 
magnitude of the mufele, which it contains. Hence 
it is larger in the carnivera than in any other or- 
‘ der; not only occupying the whole fides and upper 
part of the cranium, but being ftill further increafed 
by prominent bony eriß«, growing from the frontal, 
parietal, and occipital bones. The two temporal. 
mufcles are indeed feparated in many of thefe ani- 
mals, merely by the parietal ridge, which would 
completely cover the cranium. 

Thefe ridges are not fo ftrongly marked in any 
animals, as in the carnivora: yet they are difcern- 
ible in moft of the /smie. They occur alfo in ani- 
mals of the pig kind, and in the other pachydermata. 

The occipital crifta is found where the others do 
not exill; as it ferves for the attachment of the 
mufcles of the neck. 


(D) The variations in the fituation of the occi- 
pital foramen are important, when viewed in con- 
nection with the ordinary pofition of the animal’s 
body, In man, who is defigned to hold his body 
erect, this opening is nearly equi-diftant from the 
anterior and pofterior extremities of the fkull. The 
head therefore is fupported ina ftate of equilibrium 
on the vertebral column. ‘The angle, formed by 
the two lines mentioned by Dausenron, is only 
of three degrees. 

24 Quadrupeds, 
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Quadrupeds, which go on all-fours, have the oc« 
cipital foramen and condyles fituated farther back, 
in proportion as the face is elongated. That open- 
ing, inftead of being nearly parallel to the horizon, 
forms a confiderable angle with it; which, mea- 
fured, according to DauBENTON, is of go degrees 
in the borfe. The weight of the head in thefe ani- 
mals, is not therefore fuftained by the fpine; but 
by a ligament of immenfe ftrength, which is either 
entirely deficient, or fo weak, as to have its exift- 
ence difputed in the human fubjeét. This digamen- 
tum nuche, or cervical ligament, arifes from the {pines 
of the dorfal and cervical vertebr&, (which are re- 
markably long for that purpofe) and is fixed to the 
middle and pofterior part of the occipital bone. ' 
It is of great fize and ftrength in all quadrupeds, 
but molt particularly in the elephant ; where the vaft 
weight of the head, fo much increafed by the enor- 
mous fize of the tufks, fufficiently accounts for its in- 
creafed magnitude. It is bony in the mole, probably 
on account of the ufe, which the animal makes of 
its head, in difengaging and throwing up the earth. 

Animals of the genus mia and /emur hold a 
middle rank between man, who is conftantly erect, 
and quadrupeds, whofe body is fupported by four 
extremities. ‘Their ftructure is by no means cal- 
culated, like that of man, for the conftant mainte- 
nance of the erect pofture ; but they can fupport it 
with greater facility, and’ for a longer time than 
other animals. Hence, in the orang-outang, the 

‚bagiben he occipital 
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occipital foramen is only twice as far from the jaws 
as from the back of the head, fo that DauBENTON’s 
angle is only of 37°. It is fomewhat larger in the 
other fpecies of mia; and meafures 47° in the 
vemur. 


(E) The two organs, which occupy molt of the 
face, are thofe of fmelling and tafting (including 
thofe of maftication, &c.). In proportion, as thefe 
parts are more developed, the fize of the face, 
compared to that of the cranium, is augmented. 
On the contrary, when the brain is large, the vo- 
lume of the cranium is increafed in proportion to 
that of the face. A large cranium and fmall face 
indicate therefore a large brain, with inconfiderable 
organs of fmelling, tafting, mafticating, &c.; while 
a {mall cranium, with a large face, fhew that thefe 
proportions are reverfed. 

The nature and charaéter of each animal muft 
depend confiderably on the relative energy of its 
different functions. The brain is the common 
centre of the nervous fyftem. All our perceptions. 
are conveyed to this part, as a /enforium commune: 
and this is the organ, by which the mind combines 
and compares thefe perceptions, and draws infer- 
ences from them; by which, in fhort, it reflects and 
thinks. We fhall find, that animals partake in a 
greater degree of this latter faculty, or at leaft ap- 
proach more nearly to it, in proportion as the mafs 
of medullary fubftance, forming their brain, exceeds 

E 4 | that, 
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that, which conftitutes the reft of the nervous fyf+ 
em; or, in other words, in proportion as the or- 
gan of the mind exceeds thofe of the fenfes... Since 
then, the relative proportions of the cranium and 
face, indicate alfo thofe of the brain, and the two 
principal external organs, we fhall not be furprized 
to find, that they point out to us, in great meafure, 
the general character of animals; the degree of 
inftiné and docility which they poflefs. Man coms 
bines by far the largeft cranium, with the fmalleft 
face; and animals deviate from thefe relations, in 
proportion: as they increale in Api and fes 
rocity, 

One of the moft fimple methods (though fome- 
times indeed infufficient), of exprefling the relative 
proportions of thefe parts, is by means of the facial, 
line, which has been already defcribed. This angle 
is moft open, or approaches: moft nearly to a-right 
angle in the:human fubjedt ; it becomes conitantly 
more acute, as we defcend in the:{cale, from man 3, 


and: in feveral birds; reptiles, and fifhes, it is loft, 
altogether, as the cranium and face, are completely, 
on a level, » The idea of ftupidity is aflociated, even: 
by the vulgar, with the elongation of the fnout:. 
hence the crane and /nipe have become proverbial. 
On the contrary, when the facial line i is elevated by. 
any caufe, which does not increafe the capacity of: 
the: cranium, ‘as’ in the elephant and owl, by the. 
cells; which feparate the two tables, the animal ac-. 
quires a particular air of intelligence, and gains the. 


h credit 


er. 


ae 
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credit of qualities, which he does not in reality pofs 
fefs. Hence the latter animal has been felected as 
the emblem of the goddefs of wifdom. The ins 
valuable remains of Grecian’ art fhew, that the 
ancients: were well acquainted with thefe eircum- 
ftances: they were aware, that an elevated’ facial 
line formed one of the grand charaéters of beauty ; 
and indicated a noble and generous nature. Hence 
they have extended the facial angle to 90 degrees — 
in the reprefentation of men, en whom they wifhed 
to beftow an auguft character- And in'the repre- 
fentations of their gods and heroes, they have even 
carried it beyond a right angle, and made it 100°. 

It muft, however, be allowed, that the facial an- 
gle is of chief importance in its: application to the 
cranium of the human fubject; and of the guadru- 
mana ; as various circumftances affect the conclu- 
fions, which would refult from employing it in other 
claffes of mammalia. Thus in-the carnivorous, and 
fome of the ruminating animals; in the pig, ahd 
particularly in the elephant, the great fize of the 
frontal finufes produces an undue elevation of the: 
facial line. In many of the rodentia, as the hare,: 
 &c., the nofe occupies fo large a {pace, that the: 
cranium is thrown quite back, and prefents no point: 
on a front view, from which this time can be. 
drawn. 

The following are the angles formed, by drawing 
aline along the floor of the noftrils, and interfecting 
it by another, which touches the anterior margin 


of 
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of the upper alveoli, and the convexity of the cra- 


nium (whether the latter point be concealed by the — 


face, or no). 


European infant - 90° 
adult . 85 
Adult negro - 78 
Orang-outang - 67 
Long-tailed monkies - 126% 
Baboons - 40 tO 30 
Pole-cat - - 31 
Pug dog a . 35 
Maftiff; the line pafling along the 
outer furface of the fkull oyod AL 
D° inner d° - 30 
Leopard; inner furface 28 
Hare - - 30 
Ram - - 30 
Horfe = - aN 
Porpoife - - a 


In the 3d and 4th tables of Cuvier’s Tableau 


Elementaire de I’ Hiftoire Naturelle, the crania of fe- 
veral mammalia are reprefented in profile; fo as to 
afford a fufficient general notion of the varieties in 
the facial angle. A fimilar comparative view, in 
one plate, is given by WHITE, in his account of the 
Regular Gradation, &c. from the work of Camper. 
A vertical fection of the head, in the longitudinal 
direction, fhews us more completely the relative 
proportions of the cranium and face. In the 
European, BER area of the fection of the cranium is 
four 
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four times as large as that of the face; the lower 
jaw not being included. The proportion of the 
face is fomewhat larger in the negro: and it in- 
creafes again in the orang-outang. ‘The area of the 
cranium is about double that of the face in the 
monkeys : in the baboons, and in moft of the carni- 
vorous mammalia, the two parts are nearly equal. 
The face exceeds the cranium in molt of the other 
clafles. Among the rodentia, the hare and marmot 
have it one-third larger; in the porcupine, and the 
ruminantia, the area of the face is about double that 
of the cranium; nearly triple in the Aippopotamus ; 
and almoft four times as large in the Aorfe. In 
reptiles and fifhes, the cranium forms a very in- 
confiderable portion of the fection of the head; 
although it is confiderably larger than the brain, 
which it contains. | 

The outline of the face, when viewed in fuch a 
fection, as we have juft mentioned, forms in the 
human fubje&t atriangle; the longelt fide of which 
is the line of junétion between the cranium and 
face. ‘This extends obliquely backwards and down- 
wards, from the root of the nofe, towards the fora- 
men occipitale. ‘The front of the face, or the 
anterior line of the triangle, is the fhorteft of the 
three. ‘The face is fo much elongated, even in the 
fimia, that the line of junction of the cranium and 
face is the fhorteft fide of the triangle; and the 
anterior one the longeft. Thefe proportions be- 
come {till more confiderable in other mammalia. 


(F) The 
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_ (F) The want.of the os intermaxillare has been — 


regarded as a-chief characteriftic of the human fub- — 


je@; as one of the leading circumftances, which 


diftinguifh man from other mammalia. That this 
bone is really wanting in man muft be allowed, 
notwithftanding the doubts of Vicq_p’Azyr.. The 


well-known tranfverfe flit, behind the alveoli of the. 


incifors in the human foetus, would form a very 
flight and remote analogy between the human 


ftruCture, and that of animals: and, when we con- 
fider, that the fuperior or facial furface of the max-. 


lary bones, fo far from being marked by any future, 
does not even bear a flit like that of the. inferior 
part, it muft be put entirely out of the queftion. 

. That all other mammalia pofleis this bone, is not 
quite fo clear, as that man has it not. The excep- 
tions occur in the quadrumana. In addition to 
thofe which the, author has ftated, it may be ob- 


ferved, that the head of an orang-outang, in the 


HunTERIAN Musesum, which pofleffes all the other 
futures, wants thofe, which feparate the intermaxil- 
lary bone: that Tyson did not find this bone in his 


{fpecimen of the animal, which was very young, 


(fee his Anatomy of the Pigmy) and that it did not 
exift in a cranium, which was delineated by Dav- 
BENTON. ; I ‘have alfo feen the crania of other 
monkeys, where the other futures were all perfect 
and diftinét, which did not poflefs this bone. 


(G). The zygoma is wanting in the ant-eater 5 


where 


4 


Se Zn un nn 2. 
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where the temporal and molar bones have only a 
flight proje&tion inftead of the ufual zygomatic pro- 
cefs. This circumftance is fufficiently explained by 
the want of teeth, and the confequent want of maf- 
tication. The zygomatic future is fo oblique in the 
carnivora, that the temporal bone forms the whole 
fuperior margin; and the os mals, the inferior 
edge of the zygoma. 

The zygoma may be arched both in the vertical 
and horizontal directions. A curvature of the lat- 
- ter kind indicates the exiftence of a ftrong temporal 
mufele; while one of the former defcription fhews 
that the maffeter is large. Both thefe curvatures 
are confiderable in the carnivora. 


(H) The interval between the orbits is always 
fmaller in the fimiz than in the human fubject. 
In feveral of thefe, as in the monkeys, properly fo 
called, the two orbits are feparated at their pofterior 
part by a fimple bony feptum. In other mam- 
malia, thefe cavities are thrown towards the fide of 
the head, and to a great diftance from each other, 
by the afcending or nafal procefles of the upper 
jaw-bones, which are very large. | 

In thofe mammalia, which have the orbit open 
at its outer and back part, fo as to communicate 
with the temporal fofla, (fuch as the carnivora, ro- 
dentia, edentata, and pachydermata) the os male 
merely contributes to the formation of the zygoma, 
without being connected to the frontal or {phenoid. 

bones. 
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bones. ‘The fuperior maxilla merely forms the 
anterior border of the cavity, without conftituting 
the floor of the orbit, which is indeed open below. 
The offa palati, which are large, form a confiderable 
fhare of the inner part of the cavity; the ethmoid 
bone not contributing to it. 

The ruminating animals, as well as the horfe and 
afi, have the'mätgin of the orbit completed at its 
outer part by a bony circle, although the cavity is 
open behind to the temporal fofla. | 
- The mole has not, properly fpeaking, an orbit. 
Its diminutive eyes, the very exiftence of which, was 
for a long time queftioned, lie under the integu- 
ments. BuLumensacn’s Defeription of the Bones, 
in German, p. 225. note. The fame obfervation 
holds good of the myrmecophuga didadtyla. Ibid. 


(I) The word born, which is frequently applied 
in Englifh to the antlers of the deer kind, as well 
as to the real horns of other genera, would lead to 
a very erroneous notion on this fubject. The anr- 
ler is a real bone ; it is formed in the fame manner, 
and confilts of the fame elements as other bones ; 
its {tructure is alfo the fame. 

It adheres to the frontal bone by its bafis; and 
the fubftance of the two parts being confolidated 
together, no diftinétion can be traced, when the 
antler is completely organized. But the fkin of 
the forehead terminates at its bafis, which is marked 
by an irregular projecting bony circle; and there 
is neither fkin nor periofteum on the reft of it. 

The 
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The time of its remaining on the head is one year: 
as the period of its fall approaches, a reddifh mark 
of feparation is obferved between the procefs of the 
frontal bone, and the antler. This becomes more 
and more diftinétly marked, until the connection 
is entirely deftroyed. 

The fkin of the forehead extends over the procefs 
of the frontal bone, when the antler has fallen: at 
the period of its regeneration, a tubercle arifes from 
this procefs, and takes the form of the future antler, 
being ftill covered by a prolongation of the fkin. 
The ftructure of the part at this time is foft and 
cartilaginous ; it is immediately invefted by a true 
periofteum, containing large and numerous veflels, 
which penetrate the cartilage in every direction, and 
by the gradual depofition of offific matter, convert 
it into a perfect bone. 

The veflels pafs through openings in the pro- 
jecting bony circle at the bafe of the antler: 
the formation of this part, proceeding in the fame 
ratio with that of the reft, thefe openings are 
contracted, and the veflels are thereby preffed, until 
a complete obftruction enfues. The fkin and pe- 
riofteum then perifh, become dry and fall off; the 
furface of the antler remaining uncovered. At the 
{tated period it falls off, to be again produced, al- 
ways increafing in fize. 


(K) As the motions of the lower jaw muft be 
materially influenced by the form of its condyle, 
and 
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and by the manner in which that procefs is. cofi- 
nected to the articular cavity of the temporal bone; 
we fhall find, as might have been expected, a clofe 
relation between thefe circumftances, and the kind 
of food, by which an animal is nourifhed, ‘Thus 
the lower jaw of the carnivora can only move up« 


wards and downwards, and is completely incapable . 


of that horizontal motion, which conftitutes ge- ' 


nuine maftication. Hence thefe animals cut and 
tear their food in a rude and coarfe manner, and 
{wallow it in large porticns, which are afterwards 
reduced by the folvent properties .of the gaftric 
juice. Such mammalia, on the contrary, as live on 
vegetables, have, in addition to this motion, a power 
of moving the lower jaw backwards and forwards, 
and to either fide; fo as to produce a grinding ef- 
~ fect, which is neceflary for bruifing and triturating 
grafs, and for pulverifing and comminuting grains. 
In all thefe, therefore, the form of the condyle, and 
of its articular cavity, allows of free motion in almoft 
every direction. The teeth may be compared, in 
the former cafe, to fciflars; in the latter, to the 
ftones of a mill. | 


(L) The teeth of the human fubjedt feem to be 
defigned for the fingle purpofe of mattication ; and 
hence an erroneous conclufion might be drawn, 
that they ferve the fame office in other animals. 
Many exceptions, however, mult be made to this 
general rule. Some'mammalıa, which have teeth 


8 for — 
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for the office of maftication, have others, which can 
be only confidered as weapons of offence and de- 
fence, viz. the tu/ks of the elephant, hippopotamus, 
walrus, and manati. The large and long canine 
teeth of the carnivora, as the lion, tiger, dog, cat, 
&c. not only ferve as natural weapons to the ani- 
mal, but enable it to feize and hold its prey, and 
aflılt in the rude laceration which the food under- 
goes previous to deglutition. The /ea/, the porpoife, 
and other cetacea, as the cachalot (phyfeter macroce- 
pbalus) have all the teeth of one and the fame 
form; and that obyioufly not calculated for mafti- 
cation. They can only affift in fecuring the Preys 
which forms the animal’s food. 


(M) Animals of the genus baloena (the proper 
whales) have, inftead of teeth, the peculiar fub- 
{tance called whalebgne, covering the palatine fur- 
face of the upper jaw: this refembles in its com- 
pofition hair, horn, and [uch matters, 

The lower furface of the upper jaw forms two 
inclined planes, which may be compared to the roof 
of a houfe reverfed ; but the two furfaces are con- 
cave. Both thefe are covered with plates of the 
whalebene, placed acrofs the jaws, and defcending 
vertically into the mouth. They are parallel to 
each other,.and exift to the number of two or three 
hundred on each of the furfaces. They are con- 
nected to the bong by the intervention of a white 
ligamentous fubltance, from which they grow; . 

F but ° 
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but their oppofite edge, which is turned towards — 
the cavity of the mouth, has its texture loofened 
into a kind of fringe, compofed of long and flender _ 
fibres of the horny fubftance; which therefore 
covers the whole furface of the jaw. This ftruc- 
ture probably ferves the animal in retaining and 
confining the mollu/ca, which conftitute its food. 

The teeth of the ornithorbynchus paradoxus and 

hyftrix deviate very. confiderably from thofe of 
other mammalia. In the former animal there is 
one on each fide of the two jaws: it is oblong, 
flattened on its furface, and confifts of a horny 
fubftance adhering to the gum. There are like- 
‘wife two horny pfoceffles on the back of the 
tongue: thefe point forwards, and are fuppofed by 
Mr. Home to prevent the food from pafling into 
the fauces, before it has been fufficiently mafticated. 
In the o. byfrix, there are fix tranfverfe rows of | 
pointed horny proceffes at the back of the palate ; 
and about twenty fimilar horny teeth on the cor- 
refponding part of the tongue. 

Mr. Home in the Pbilof. Tranf. 1800, part 2. 
1802, parts 1 and 2. 


(N) The fubftance compofing thefe tufks, and _ 
commonly called ivory, is certainly different from 
the bone of other teeth. It is, generally fpeaking, 
more hard and compat in its textures The ivory — 
of the elephant’s tufk is diftinguifhed from all 
others by the curved lines, which pafs in different — 

directions — 
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directions from the centre of the tooth, and form 
by their decuflation, a very regular arrangement 

of curvilinear lozenges. It foon turns yellow from 
 expofure to the air. The tufk of the hippopota- 
mus is harder and whiter ; and confequently pre- 
ferred for the formation of artificial teeth. In the 
walrus, the interior of the tooth. is compofed of 
{mall round portions, placed irregularly in a fub- 
ftance of different appearance, like the pebbles in 
the pudding ftone; and the molar teeth have a 
fimilar ftruGure. | 


(QO) The faäs, which the author has here re. 
counted, have been fome times brought forwards — 
in order to prove the vafcularity of the teeth; a 
dofrine, which is refuted by every circumftance 
in the formation, ftructure, and difeafes of thefe 
organs. It may be firft obferved, that the ap- 
pearances exhibited by the teeth in queftion, are 
by no means what we fhould reafonably expec in 
fuch a cafes When a bullet has entered the fub- 
ftance of the body, the furrounding. lacerated and 
contufed parts do not grow to the metal, and be- 
come firmly attached to its furface, but they in- 
flame and fuppurate in order to get rid of the 
offending. master- If the ivory be vafcular and 
fenfible, why do not the fame procefles take place 
in it? | 

We can explain very fatisfa&torily how a bullet 
may enter the tufk of an elephant, and become 

¥ 2 imbedded 
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imbedded in the ivory without any opening for 
its admiffion being perceptible. It will be fhewn 
in a fubfequent note, that thefe tufks are conftantly 
growing during the animal’s life, by a depofition 
of fucceffive lamine within the cavity, while the 
outer furface and the point are gradually worn 
away: and that the cavity is filied for this purpofe 
with a vafcular pulp, fimilar to that, on which 
teeth are originally formed. If a ball penetrate 
the fide of a tufk, crofs it cavity, and lodge in 
the flighteft way on the oppofite fide, it will be- 
come covered towards the cavity by the newly 
depofited layers of ivory, while no opening will 
exift between it and the furface, to account for its 
entrance. Ifit have only fufficient force to enter, 
it will probably fink, by its own weight, between 
the pulp and tooth, until it refts at the bottom of 
the cavity. It there becomes furrounded by new 
layers of ivory; and as the tufk is gradually worn 
away, and fupplied by new depofitions, it will 
foon be found in the centre of the folid part of the 
tooth. Laftly, a foreign body may enter the tufk 
from above, as the plate of bone, which forms its 
focket is thin; if this defcends to the lower part 
of the cavity, it may become imbedded by the 
-fubfequent formations of ivory. This muft have 
happened in a cafe where a fpear-head was found 
in an elephant’s tooth. The long axis of the 
foreign body correfponded to that of the cavity. 
No opening for its admiffion could be difcovered, 

| and 
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and it is very clear, that no human ftrength could 
drive fuch a body through the fide of a tufk. 
Philof. Tranf. 1801. parti. 


(P) The front teeth are the incifores, or cutting- 
tecth ; the primores of Linna&zus. The corner teeth 
are the canini ; laniarii of Linnaeus ; cufpidati of 
Mr. Hunter. The back teeth are the MoLarzs 
or grinders. The term of tu/es is applied to fuch 
teeth as extend out of the cavity of the mouth. 


(Q) The ftructure of the incifor teeth, in the 
rodentia, deferves attention on feveral accounts. 
They are covered by enamel only on their anterior 
or convex furface, and the fame circumftance holds 
good with refpectto the tufks of the hippopotamus. 
Hence as the bone wears down much fafter than 
this harder covering, the end of the tooth always 
conftitutes a fharp cutting edge, which renders it 
very deferving of the name of an incifor tooth. 

This partial covering of enamel refutes, as 
Buiaxke has obferved (Effay on the Structure, De. 
of the Teeth, p. 212), the opinion that the enamel 
is formed by the procefs of cryftallization. 

The incifor teeth of thefe animals are ufed in 
cutting and gnawing the harder vegetable fub- 
{tances ; for which their above-mentioned fharp 
edge renders them particularly well adapted. 
Hence Cuvier has arranged thefe animals in a 

| F 3 particular 
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particular order by the name of rodentia, or the 
gnawers. As this employment fubjeäts the teeth 
to immenfe fridtion, arid mechanical attrition, they 
wear away very rapidly, and would foon be con- 
fumed, if they did not poffefs a power of growth, 
by which this lofs is recompenced. 

~ Thefe teeth, which are very deeply imbedded in 
the jaw, are hollow internally, juft like a human 
tooth, which is not yet completely formed. Their 
cavity is filled with a vafcular pulp, fimilar to that 
on which the bone of a tooth is formed; this 
makes a conftant addition of new lubftance on 
the interior of the tooth, which advances to fup- 
ply the part worn down. ‘The covering of enamel 
extends over that part of the tooth, which is con- 
tained in the jaw, as we might naturally expect : 


for this muft be protruded at fome future period. 


to fupply the lofs of the anterior portion. Although 
thefe teeth are very deeply implanted in the max- 
illary bones, they can hardly be faid to poflefs a 
fang or root ; for the form of the part is the fame 
throughout; the covering of enamel is lıke- 
wife continued ; and that part, which at one period 
is contained in the jaw, and would form the fang, 
is afterwards protruded to conftitute the body of 

the tooth. | 
The conflant growth of thefe teeth therefore 
proceeds in the fame manner, and is effected on 
the fame principles as the original formation of any 
| tooth ; 
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tooth ; and can by no means furnifh an argument 
for the exiftence of veffels in the fubftance of the 
part. | 
We cannot help being ftruck with the great 
fize of thefe teeth, compared with the others of the 
fame animal, or even with the bulk of the animal. 
Their length in the lower jaw nearly equals that 
of the jaw itfelf, alhough a fmall proportion only 
of this length appears through the gum. ‘They 
reprefent the fegment of a circle; and are con- 
tained in a canal of the bone, which defcends un- 
der the fockets of the grinders, and then mounts 
up, in fome inftances, to the root of the coronoid 
procefs: hence although their anterior cutting 
edge is in the front of the mouth, the pofterior 
extremity is behind all the grinding teeth. No 
animal exhibits this ftructure better than the rat. 
The beaver alfo affords a good fpecimen of it on a 
larger fcale. It has been drawn in this animal by 
Brake, (LE ffay on the Structure, Fc. of the Teeth, — 
tab. g. fig. 3.) The tooth does not extend fo far © 
in the upper jaw; it is there implanted in the inter- 
- maxillary bone, and terminates over: the. firft 
grinder. 

The obfervations which have been made refpedt- 
ing the conftant growth of the incifor teeth of the 
glires, will apply alfo to the tufks of the elephant. 
Thefe.are hollow internally, through the greater 
part of their length, and the cavity contains a vaf- 
cular pulp, which makes conitant additions of fuc- 

. FA ceflive 


72 ADDITIONS TO CHAPTER II. 


ceflive layers, as the tufk is worn down. One of 
the elephants at Exeter Change is faid to have 
nearly bled to death from a fracture of the tufk, 
and confequent laceration of the veflels of the 
pulp. The tufks of the Aippopotamus, and probably 
all other teeth of this defcription grow in the fame 
manner. Farther and more accurate obfervation 
may hereafter fhew, that the fame mode of growth 
obtains alfo in other clafles of teeth, when they are 
expoled to great frittion. Something fimilar may 
‘certainly be obferved in the grinders of the horfe, 
The tooth is not finifhed when it cuts the gum: 
the lower part of its body is completed while the 
upper part is being worn away in maflication ; and 
the proper fang is not added till long after. Hence 
we can never get one of thefe teeth in a perfec 
ftate, for if the part out of the gum is complete, 
the reft of the body is imperfect; and there are 
no fangs: on the contrary, when the fangs are 
formed, much of the body has been worn away in 
mattication. BLarE alfo aflerts that this ftructure 
is found in the grinders of the beaver, p. 9% 


tab. 9. fig. 4. 


(R) This animal is found fo conftantly with 
only one tufk, that it has been called in common 
language, the /ea-unicorn ; and Linn zus has even 
given it a fimilar appellation, that of monodon. Yet 
there can be no doubt that it pofleffes originally 


two of thefe; one in either jaw bone: and that 


which 
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which is wanting, muft have been loft by fome 
accidental circum{tanc, as we can eafily fuppofe, 
(Suaw’s Zoology, vol. ii. p- 473.)  Thefe tuiks 
often equal in length that of the animal's body; 
which may be 18 feet or more: yet they are 
always flender. | 


(S) The diftribution of the enamel, and bony 
fubftance, varies in the teeth of different animals, 
aud even in the different orders of teeth in the 
fame animal. 

All the teeth of the carnivora, and the incifors 
of the ruminating animals, have the crown only 
covered with enamel, as in the human fubjed. 
The immenfe foffil grinders of the animal incogni- 
tum or mammoth have a fimilar diftribution of this 

' fubltance. 

The grinders of graminivorous quadrupeds, and 
the incifors alfo of the horfe have procefles of ena- 
mel, defcending into the fubitance of the tooth. 
Thefe organs have alfo in the laft-mentioned ani- 
mals a third component part, differing in ap- 

pearance from both the others, but relembling: 
the bone more than the enamel. Brake has dif- 
tinguifhed this by the name of crufßa petrofa; 
and Cuvier calls it cement. 

The phyfiological explanation of this dikes’ 
in ftructure is a very eafy and clear one. The food 
of the carnivora requires very little comminution 
before it enters the ftomach: hence the form of 

their 
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their grinding teeth is by no means calculated for 
. grinding ; and as the articulation of the jaw ad- 
mits no lateral motion, the molares, of which the 
lower are overlapped by the upper, can only act 


like the incifors of other animals. The food of 


graminivorous quadrupeds is fubjelt to a long 
procefs of maftication, before it is expofed to the 
action of the ftomach. The teeth of the animals 
fuffer great attrition during this time, and would be 
worn down very rapidly but for the enamel, which 
is intermixed with their fubftance. As this part is 
harder than the other conftituents of the teeth, it 
refifts the attrition longer, and prefents the ap- 
pearance of prominent ridges on the worn furface, 
by which the grinding of the food is much facili- 
tated. 


The diftinGtion of the three fubftances is feen 


better in the tooth of the elephant than in any 
animal. The beft method of difplaying it is by 
making a longitudinal vertical feGtion, and polifh- 
ing the cut furface. The cru/fa petrofa will then 
be diftinguifhed by a greater yellownefs and opacity 


in its colour; and by an uniformity in its ap-_ 


pearance, as no lamine or fibres can be diftin- 

guilhed. | 
The pulp of a grinding tooth of a graminivorous 
quadruped is divided into certain conical procefles, 
which are united at their bafes. ‘Thefe vary from 
two to fix in the borfe and cow. On thefe the bone 
of the tooth is formed, as on the fingle pulp of the 
human 


ee a 
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human fubjeét, but it is here divided into as many 
feparate fhells, as there are procefles of the pulp: 
all of them however inclofed in a common capfule. 
The offification commences, as in all teeth, on the 
points of the pulp, and extends towards the bafis : 
when it has arrived there, the fhells unite together ; 
and they alfo join at their outer margins. Between 
the procefles of the pulp other produétions defcend 
from the capfule in a contrary diredtion; and 
depofit, on the furface of the fhells, enamel dif- 
tinguifhable by its cryftalline appearance, and hence 
denominated by BLAKE cortex ftriatus. When 
thefe membranous productions have formed their 
portions of enamel, they fecrete the crujta petrofa 
within the cavities left between thefe productions of 
enamel. The outer furface of the bone of the 
tooth is covered by enamel, which may be com- 
pared to that which invefts the crown of a human 
tooth, except that it is depofited in an irregular 
waving line, in order to render the furface better 
calculated for grinding: and the inequalities of 
this furface of enamel are filled up by crulta petrofa. 
‘The exterior enamel, and crufta petrofa, (which 
may be fo named, by way of diftinguifhing them 
from the procefles within the tooth), are formed by 
the furface of the capfule. 

If then we make a tranfverfe fection of a grind- 
ing tooth of the borfe or cow, the exterior furface 
will be found to confilt of an irregular layer of 
crufta petrofa: this is fucceeded by a waving line 


of 
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of enamel, within which is, the proper bone of the 
tooth. But the fubftance of the latter is penetrated 

by two productions of enamel ; in the interior of 
each of which is crufa petrofa. | 
‘The crufta petrofa which fills thefe internal pro. 
ductions of enamel, is fometimes not completely 
depofited before the tooth. cuts the gum: hence 
cavities are left in the centre of the tooth, which 
become filled with a dark fubftance campofed of 
the animal’s food, and other foreign matters. This 
feldom happen to any confiderable extent in the 
grinders of the borfe. In the cow and /heep thefe 
cavities are conftantly filled with the dark adven- 
titious matter; the crufta petrofa being confined to 
the exterior furface of the tooth, and not exiting 
even there fo plentifully as in the horfe. | 
The lower grinders of the horfe differ very 
much in their formation from thofe of the upper- 
jaw. Offification commences in thefe by four or 
five points, which increafe into as many fmall 
fhells; yet they unite without any procefles of 
the capfule pafling down between to form internal 
productions of the enamel. This fubftance is 
however depofited in a very convoluted manner on 
the bone of the tooth, fo that the fame end is 
attained, as if productions of the cortex ftriatus 
had exifted in the centre of the part. The crufta 
petrofa fills up the irregularities of this waving line 
of enamel. An horizontal feion of fuch a tooth 
prefents the three fubftances arranged within each 
other : 
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other: the crufta petrofa is external; then comes. 
the enamel, which includes nothing but the proper 
bone of the tooth. | 

The incifors of the horfe have a production of 
enamel in their centre; but the cavity, which this 
forms, containing no crufta petrofa, is merely filled 
by the particles of food, &c. As thefe procefles of 
enamel defcend only to a certain extent in the 
tooth, they difappear at laft from the conftant 
wear of the part in maftication. This is improperly 
called the filling up of the teeth; and hence a 
criterion arifes of the horfe’s age. 

The grinding teeth of the elephant contain the 
moft complete intermixture of the three fubftances ; 
and have a greater proportion of crufla petrofa, 
than thofe of any other animal. The pulp forms 
a number of broad flat procefles, lying parallel to 
each other, and placed tranfverfely between the 
inner and outer lamins ofthe alveoli. The bone of 
the tooth is formed on thefe in feparate fheils, com- 
mencing at their loofe extremities, and extending to- 
wards the bafis, where they are connected together. 
‘The capfule fends an equal number of membranous. 
productions; which firft cover the bony fhells with 
enamel, and then invefts them with cru/ta petrofa ; 
which latter fub{tance unites and confolidates the dif. 
ferent portions. The bony fhells vary in number 
from four to twenty-three, according to the fize of 
the tooth, and the age of the animal: they have been 
defcribed under the term of denticuli, and have 

| been 
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been reprefented as feparate teeth in the firft ins 
ftance. It muft however be temembered that they 
are formed on procefles of one fingle pulp. 

When the cru/ta petrofa is completely depofited, 
the different denticuli are confolidated together. 
The bony fhells are united at their bafe to the — 
neighbouring ones; the inveftments of enamel are 
joined in like manner: and the intervals are filled 
with the third fubftance, which really deferves the 
name beftowed on it by Cuvinr, of cement. ‘The 
pulp is then elongated for the purpofe of forming 
the roots or fangs of the tooth. From the peculiar 
mode of dentition of this animal, which will be 
explained in a fubfequent note, the front portion 
of the tooth has cut the gum, and is employed in 
maftication, before the back part is completely 
formed, even before fome of the pofterior denticuli 
have been confolidated. The back of the tooth 
does not appear in the mouth until the anterior part 
has been worn down even to the fang. | 

A horizontal fection of the elephant’s tooth pre- 
fents a feries of narrow bands of bone of the tooth, 
furrounded by correfponding portions of enamel. 
Between thefe are portions of crufta petrofa ; and 
the whole circumference of the fection is compofed 
of a thick layer of the fame fubftance. 

A vertical fection in the longitudinal direction 
exhibits the procefies of bone, upon the different 
denticuli, running up from the fangs; a vertical 
layer of enamel is placed before, and another behind 

each 
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each of thefe. If the tooth is not yet worn by maf- 
tication, the two layers of enamel are continuous at 
the part, where the bone terminates in a point; 
and the front layer of one denticulus is continuous 
with the back layer of the fucceeding one, at the 
root of the tooth ; fo that the enamel, afcending on 
the anterior, and defcending on the pofterior fur- 
face of each denticulus, forms a continued line 
through the whole tooth. Crufta petrofa intervenes 
between the afcending and defcending portions of 
the enamel. | 

As the furface of the tooth is worn down in maf- 
tication, the procefles of enamel, refifting by their 
fuperior hardnefs, form prominent ridges on the 
erinding furface; which muft adapt it excellently 
for bruifing and comminuting any hard fubttance. 

The grinding bafes, when worn fufliciently to 
expofe the enamel, prefent a very different appear- 
ance in the Afatic and African elephants. The 
procefles of enamel, in the former fpecies, reprefent 
flattened ovals, placed acrofs the tooth. In the 
latter, they form a feries of lozenges, which touch 
each other in the middle of the tooth. 

It does not appear, that cru/ta petrofa is an eflen- 
tial part in the grinders of graminivorous animals. 
For thofe of the rhinoceros do not poflefs it, although 
the enamel defcends into their fubftance, and forms 
a cavity, which is filled with the food, &c. 

Home and Buiake likewife ftate, that it does not 
exift in the hippopotamus, where there are internal 
sles 1! productions 
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productions of enamel: but Mr. MacarTney, 
the learned and ingenious lecturer on comparative 
anatomy at St. Bartholomew’s Hofpital, has found 
it in {mall quantity on the exterior furface of the 
tooth, near its root. 

Mr. Corse’s Obfervations on the different Species 
of Afiatic Elephants. Philof. Tranf. 1799, part 2. 

Some Obfervations on the Teeth of graminivorous 
Quadrupeds, by E. Homz, Efg. Ibid. With De- 
lineations of the Teeth of the Elephant, Horfe, Cow, 
Sheep, Hippopotamus, and Rhinoceros. 

Biake’s Effay on the Structure and Formation~ 
of the Teeth in Man, and various Animals, with 
plates. 

Trenon fur une Methode particuliere d’etudier 
P Anatomie, in the Memoires de I Inftitut National, 
tome 1, an. 6. | 

Cuvier, Lécons d’ Anatomie comparée, tome 3. 


(T) All the three kinds of teeth are found in 
the guadrumana, the carnivora, the pachydermata 
(excepting the two horned rhinoceros and elephant), 
the bor/e, and thofe ruminating animals, which have 
no horns. 

Cuvier ftates, that the teeth of an animal, whofe 
bones are found in a foflile ftate, refemble. thofe of 
man, in being arranged in a cous sape and un- 
broken feries. 

In the Amie, carnivora, and all fuch as have ca- 

nines longer than the other teeth, there is at lea 
one 
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one vacancy in each jaw, for lodging the cufpidatus 
of the oppofite jaw. There is a vacancy behind 
each canine in the dear. 

The horned ruminating animals not only want 
entirely the upper incifors, but they are alfo deftitute 
of cu/pidati, except the ag, which has rudiments 
of thefe teeth; and the mufk (mofchus mofchifer ) 
where they are very long, and curved in the upper 
jaw. 
Between the incifors and grinders of the bor/e, a 
very large vacancy is left, in the middle of which a 
{mall canine tooth, termed the zu/h, is found in the 
male animal; but very rarely in the female, 

The elephant has grinders and two tu/ss in the 
upper jaw; but the former only in the lower. The 
immenfe tufks belong properly to the male animal: 
as they are fo fmall in the female, generally fpeaking, 
as not to pafs the margin of the lip. (Corse in 
Phil. Tranf. 1799, part 2. p. 268.) 

The /loths have grinding and canine teeth, with- 
out incilors. The dolphin and porpoife have {mall 
conical teeth, all of one fize and fhape, arranged 
in a continued line throughout the alveolar margin 
of both jaws. The cachalot ( Phyfeter macrocepha- 
lus) nas thefe in the lower jaw only. The teeth of 
the /eal are all of one form, viz. that of the canine 
kind ; conical and pointed. 

The narwhal has no other teeth than the two long 
tufks implanted in irs os intermaxillare ; of which 
one is fo frequently wanting. A head, in which 
/ | & there 
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there are two of thefe tufks, is delineated by Dr. 
Suaw, in his Zoology, from a fpecimen in the 
Leverian Mufeum. Thefe tufks are remarkable 
for the fpirally convoluted appearance of their ex- 
ternal furface. They are hollow internally, and 
probably have a conftant growth like the elephant’s 
tufks. | 


(U) The permanent teeth are generally formed 
in cavities near the roots of the temporary ones ; 
and they fucceed to the vacancies left by the dif- 
charge of the latter. 

A different mode of fucceffion obtains, however, 
in fome inftances. The adult molares of the hu- 
man fubje&t are not formed near any of the tem- 
porary teeth; but in the back of the two jaws; 
from which fituation they advance fucceflively to- 
wards the front, in proportion as the maxillary 
bones are lengthened in that diredtion. A fimilar, 
but much more remarkable fpecies of fucceflion is 
obferved in the grinders of the elephant, where it 
was afcertained by the labours of Mr. Corse, who 
has explained and illuftrated the fubjet, in a feries _ 
of beautiful engravings. See Obfervations on the — 
diferent Species of Afiatic Elephants, and their Mode 
of Dentition. Phil. Tranf. 1799, part 2. 

We never fee more than one grinder, and part — 
of another, through the gum in this animal. The } 
anterior one is gradually worn away by mattication ; 
its och ne and alveolus are then abforbed : the pof- — 

terior — 
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terior tooth coming forwards to fupply its place, 
As this goes through the fame ftages as the pres 
ceding grinder; a third tooth, which was contained 
in the back of the jaw, appears through the gum, 
and advances, in proportion as the deftru@ion and 
abforption of the other proceed. The fame pro- 
cels is repeated at leaft eight times; and each new 
_ grinder is larger than that which came before it. 
The ıft, or milk grinder, is compofed of four tranf- 
verie plates or denticuli, and cuts the gum foon 
after birth. The od, which has eight or nine 


plates, has completely appeared at the age of two 


years. Ihe 3d, formed of twelve or thirteen, at 
fix years. From the 4th to the 8th grinder, the 
number of plates varies from fifteen to twenty- 
three, which is the largeft hitherto afcertained. 
The exact age at which each of thefe is completed, 
has not yet been made out. But it appears, that 
every new one takes at leaft a year more for its 
formation than its predeceflor. 

From the gradual manner, in which the tooth 
advances, it is manifeft, that a fmall portion of it 
only can penetrate the gum at once. A grinder, 
confifting of twelve or fourteen plates, has two or 
three of thefe through the gum, whilft the others 
are imbedded in the jaw. The formation of the 
tooth is complete therefore, firft, at its anterior part, 
which is employed in mattication, while the back 
part is very incomplete ; as the fucceeding Jaminze 
advance through the gum, their formation is fuc- 
| G 2 ceflively 
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ceflively perfected. But the pofterior layers of the 
tooth are not employed in maftication, until the 
anterior ones have been worn down to the very 
fang, which begins to be abforbed. One of thefe 
grinders can never therefore be procured in a perfect 
ftate: for if its anterior part has not been at all 
worn, the back is not completely formed, and the 
fangs in particular are wanting; while the ftructure 
of the back of the tooth is not completed, until the 
anterior portion has difappeared. 

A fimilar kind of fucceffion, but to a lefs extent, 
has been afcertained by Mr. Home, in the teeth of 
‘the fas Aithiopicus. | 

Obfervations on.tbe Siructure of the Teeth of Gra- 
 minivorous., Quadrupeds ; particularly thofe of the 
Elephant, and fus Ethiopicus. Phil. Tranf. 1799, 
part 2. | | 
. The refearches of the fame gentleman have alfo 
proved it to exift in the wild boar to a certain 
degree; and have rendered it probable, that it, 
occurred likewife in the animal incognitum (mam- 
moth). 

Objerwations on the Structure and Mode of Growth 
af the Wild Boar, and Animal Incognitum. Phil. 
Tranf. 1801, part 2. a 


(V) The numbers of cervical vertebrae is the 
fame in the cetacea, asin other mammalia, according 
to Cuvier; but fome of them are anchylofed. 
Thus the two firft are united i in. the dolphim and 


perpfe « ’ 
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porpoife ; and the fix’ laft in the ‚genus ph eter. 
Lecons d’ Anat. Comp. tome 1, p. 154. | 
It muft be accounted a fingular venineanic 
that the number of cervical vertebr& fhould be fo 
conftantly the fame in animals, whofe neck differs 
fo much in length; when the number of pieces in 
the other regions of the fpine, varies greatly in the 
different genera. No inftance has, I believe, been 
recorded, in which more than feven cervical ver- 
tebre have been found in the human fubject; 
although the number of thofe in the back and loins 
fometimes deviates from the natural ftandard. 


(W) Thefe proceffes, which are particularly cons 
fpicuous in fuch carnivorous animals, as have great 
ftrength in their neck, afford attachment to the large 
and powerful mufcles, by which the animal ‘exe: 
cutes thofe {trong and rapid motions of the head, 
which are neceflary in attacking its prey, or de- 
fending itfelf, The badger, in this country, affords 
an excellent fpecimen of the ftructure alluded to. 

The mole and /hrew have no fpinous proceffes 
In theneck. The vertebra form fimple rings, with 
confiderable motion on each other. Thefe pro- 
cefles are either very fhort, or altogether deficient 
in the long necked animals; as thie berfe, camel, 
giraffe, &c. They would otherwife afford an ob- 
ftacle to the bending of the neck backwards. =” 

The fix laft vertebra of the neck are ea lofed 
in the ant-eater and manis. 


G3 (X) Moft 
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(X) Moft of the /imie, and even fome, which 
very much refemble the human. fubject, as the 
orang-outang, which Campsr diflected, (mia pyg- 
maus), have the facrum formed of three pieces 5 
which confequently leave only two pair of eye 
ings for the paflage of the nerves. Now, 
GALEN mentions thefe circumftances of the ls 
facrum, in his work on the bones, it muft appear 
very clearly that the defcription could not have been 
taken from the human fubjeét; but was probably 
derived, as VzsaLıus fuppofed, from the ape; al- 
though Sinvius and Eustacuius have endeavour. 
ed to invalidate this conclufion. See Vesa. Epif. 
de rad. Chyng ; alfo his great work, De Corp. hum. 
Fabrica, p. 99- 

The true orang-outang Choe fatyrus ) has a 
facrum compofed of five pieces. The elephant has 
alfo five. See Brain Offeogr. Elephantina, p. 29. 


(Y) In monkeys, and even in fuch mie as have 
no tails, where the os coccygis confifts at molt of 
three pieces only; this bone is perforated by a con- 
tinuation of the vertebral canal, and by openings 
for the tranfmiffion of nerves. This ftruciure is 
afcribed by GALEN to the human coccyx; and 
hence Vesauius has derived another argument, to 
thew that GaLEN’s Ofteology was not drawn from 
the human fkeleton. 

The orang-outang, like man, has a coccyx com. 
pofed of five pieces, not perforated. Tyson’s 
Anat. of a Pigmy, p. 60. 
| Thofe 
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- Thofe vertebr& of the tail of mammalia, which 
are neareft to the facrum, are perforated by a con. 
tinuation of the canal for the medulla fpinalis. 
The lower ones are folid. The want of pelvis ren- 
ders it impoffible for us to decide the number of 
facral and coccygeal vertebr& in the cetacea: but 
the whole number of pieces in the fpine of the do/- 
phin and porpoife is 66. 


> 


(Z) Offification of the cartilage, which conneéts 
the two offa pubis, is fo rare in the human fubjett, 
that one cafe only of complete anchylofis of thefe. 
bones has been hitherto recorded : (SoEMMERRING 
de Corp. human. Fab. tom. 1. p. 22. note ***) al- — 
though feveral inftances of partial bony union have 
been obferved. See SANDIFORT, Obf. Anat. Pa- 
thol, vol. 2.3; WyNnprReEssE de Ancyloi; and Mie 
- CHELL de Synchondrotomia pubis. Amftelod. 1733. 
Such an occurrence is not, however, very rare in the 


horfe. 


(A a) The onithorhynchus paradoxus and bißrix 
have ribs of a very fingular ftructure. Their true 
ribs, which are fix in number, confiit of two pieces 
of bone; a longer one joined to the fpine, and a 
fhorter conneéted to the fternum. Thefe are united 
by means of a piece of cartilage; fo as to conftitute 
a {tructure, approaching to that of birds. The falfe 
ribs, ten in number, terminate anteriorly in broad, 
flattened, oval bony plates, connected together by 
elaftic ligaments. Phil. Tranf. 1802, part 1, plate 3. 

| G4 (B b) 
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(Bb) This procefs may be compared to the keel- 
like projection of the fternum of birds. It ferves 
for the origin of thofe ftrong mufcles of the anterior 
extremity, which affift thé animal in digging its way 
under ground. | 


"XCG cc) We may aflert, as a general obfervation, 
that the four component parts of the upper extre- 
mity, vizs the fhoulder, arm, fore-arm, and hand, 
can be clearly fhewn to exift in the anterior extre- 
mities of all mammalia; however diflimilar they 
may appear to each other on a fuperficial infpec- 
tion, and however widely they may feem to deviate 
from the human ftructure. 

Whenever an animal of one clafs refembles thofe 
of a different order in the form and ufe of any part, 
we may be aflured, that this refemblance is only in 
externals; and that it does not affect the number. 
and arrangement of the bones, Thus the dat has 
a kind of wings; but an attentive examination will 
prove, that thefe are really hands, with the pha- 
langes of the fingers elongated, The dolphin, por- 
poife, and other cetacea, feem to poflefs fins, confifts 
ing of a fingle piece. But we find under the inte- 
- guments of the fin-like members, all the bones of 
| an anterior extremity, flattened in their form, and 
hardly fufceptible of any motion on each other. 
We can recognize very clearly the fcapula, hu; 
merus, bones of the fore-arm, and a hand confift. 
wig of five fingers: the fame parts, in fhort, which 

i. form 
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form the anterior extremity of other mammalia. 
See Tyson's Anatomy of a Porpoife, fig. 10 and 
ı1.: alfo Buasir Anatomia Animalium, tab. cr, 
fig. 3, 4. | | 

The fore-feet of the /ea-otter, feal, walrus, and 
manati, form the conneéting link between the an- 
terior extremities of other mammalia, and the pec- 
toral fins of the whale kind. The bones are fo 
covered and conneéted by integuments, as to con- 
ftitute a part, adapted for the purpofes of fwimming? 
but they are much more developed than in the lat- 
ter animals, and have free motion on each other. . 

The cold-blooded quadrupeds bear great analogy 
in the four component parts, and in the general 
{ftructure of their anterior extremities, to the warm: 
blooded ones. See Carnesı’s Obfervations on the 
Purtle, tab, 3. fig. "1.4, “6. 

The bones of the wing of birds have a confider- 
able and unexpected refemblance to thofe of the 
fore-feet of the mammalia. And the fin-like ante- 
rior member of the penguin contains, within the 
integuments, the fame bones as the wings of other 
birds. 


(D d) The clavicle fupports the anterior extremity, 
and maintains the fhoulder at its proper diftance from 
the front of the trunk. It exifts, therefore, in all 
fuch animals as make much ufe of thefe members, 
whether for the purpofe of climbing, digging, fwim- 
Ming, or flying. It does not exift, on the contrary, 
‘a ın 
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in fuch as ufe their fore-feet merely for the purpofe 
of progreflion ; fince thefe limbs muft be brought 
more forwards on the cheft, that they may fupport 
that part, by being placed perpendicularly under it. 
In the genera, which hold an intermediate rank be- 
tween thefe; which do not enjoy fuch an extenfive 
utility of the fore-feet as the firlt divifion of ani- 
mals; and are not fo limited in their employment 
as the fecond, the clavicular bones, or imperfect 


clavicles exift. 


(Ee) The humerus becomes fherter, in propor 


tion as the metacarpus is elongated; fo that in ani- 
mals, which have what is called a cannon bone, the 


os humeri hardly extends beyond the trunk. Hence. 


the miftakes, which are made in common language, 
by calling the carpus of the horfe his fore-knee, &c. 

The radius forms the chief bone of the fore-arm 
in the mammalia, generally fpeaking; the ulna is a 
{mall flender bone, terminating fhort of the wrift 
in a point, and often confolidated with the radius, 
as in the bor/e and ruminating animals. A few ge- 


nera, which have: great and free ufe of their anterior | 


extremity, have the power of pronation and fupi- 


nation. But this power diminifhes, as the fore-feet 
are ufed more for the purpofe of fupporting the 
body in ftanding, and in progreflion. In this cafe, 
indeed, the extremity may be faid to be conftantly 
in the prone pofition, as the back of the carpus and 


toes is turned forwards. 
The 


ne 
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The lower end of the ulna is larger than that of 
the radius in the elephant; but this circumftance 
occurs in no other inftance. 

‘The radius and ulna exift in the /ea/, manati, and 
whales, but ina flattened form. . 
» Several genera of mammalia poffefs a hand; but 
it is much lefs complete, and confequently lelfs 
ufeful than that of the human fubje&t, which well 
deferves the name beftowed on it by Ariftotle, of 
the organ of all organs. The great fuperiority of 
that: moft perfest inftrument, the human hand, 
arifes from the fize and ftrength of the thumb, 
which can be brought into a ftate of oppofition to 
the fingers, and is hence of the greateft ufe in 
grafping {pherical bodies, in taking up any object 
in the hand, in giving us a firm hold on whatever 
we feize; in fhort, in a thoufand offices, which 
occur every moment of our lives, and which either 
could not be accomplifhed at all, if the thumb 
were abfent, or would require the concurrence of 
both hands, inftead of being done by one only. 
Hence it has been jultly defcribed by Auzınus as 
a fecond hand “ manus parva majori adjutrix,” 
de fceleto, p, 465. 

All the mie poffefs hands: but even in thofe, 
which may be moft juftly ftiled anthropomorphous, 
the thumb is fmall, fhort, and weak; and the other 

fingers elongated and flender. In others, as fome 
of the cercopitheci, there is no thumb, or at leaft it 
is concealed under the integuments; but thefe 

| animals 
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animals have a kind of fore paw, which is of fome 
' ufe in feizing and carrying their food to the mouth, 
in climbing, &c. like that of the /quirrel, ‘The 


genus lemer has alfo a feparate thumb. Other — 


animals, which have: fingers fufficiently long and 


moveable for feizing and grafping objets, are — 


_ obliged, by the want of a feparate thumb, to hold 
_ them by means of the two fore-paws; as the fquirrel; 
rat, opoflum, &c. ~Thofe, which are moreover 
obliged to reft their body onthe fore-feet, as the 
dog and cat, can only hold objets by fixing them 


between the paw and the ground, Laftly, fuch 


as have the fingers united by the integuments, or — 


enclofed in hoofs, lofe all power of prehenfion. | 


The -fimia@ in general have nine bones in the _ 


carpus. ° RıoLanı Anthropograpbia and Ofteolog. © 


p. 908. Paris, 1626; but there are only eight — 


in the orang-outang, according to Tyson. There 
are five carpal bones in the fin of the whale, of a 
flattened form, and hexagonal. 


The metacarpus is elongated in thofe animals, © 
where the toe only touches the ground in ftanding — 


Sel Ae ae, ee 


or walking; and: conftitutes the part, which is — 


commonly called the fore-leg; -as the carpus ‘is 
termed the knee. 


The number of metacarpal bones is the fame — 


with that of the fingers or fore-toes: except in 


the ruminating animals. Even in thefe, as the 


author obferves, there are two diftin€ metacarpal 


—— ee ee ke 


bones, lying clofe together “before. birth; "the — 
| oppofed — 
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oppofed furfaces firft: become thinner, then "are 
perforated by feveral openings, and at laft difap- 
pear; fo that the adult animal has a fingle cannon 
bone, poflefling a common medullary cavity inter 
nally, and marked on the outfide with a flight 
groove at the place of the original feparation. 
There is therefore but one metacarpal bone in the 
adult for the two toes. ‘The ftructure of the meta- 
tarfus is the fame. 

In the Jorfe on the contrary, if we allow the 
fplint bones to belong to the metacarpus, there will 
be three to a fingle toe. Daunenron confiders 
the common bone of this animal:as fupplying the 
place of the three metacarpal bonesoof man: he 
compares the outer fplint bone to the metacarpal 
of the little finger, and the inner to that of the 
thumb. Srusss views the cannon as the meta- 
earpal of the middle and ring fingers; and the 
inner fplint, as that of the fore-finger. Burrow 
Hijt. Naturelle, ato. ed. p. BOR vol. 4. | Srupas’s 
Anatomy of the Horfe. - re 

The fingle finger or fore-toe of the horfeis com- _ 
_ pofed of the ufual three phalanges; the firft, which: 
is articulated to the cannon, is called the paftern; 
the ad is the coronet; and the zd the os bafıs'or 
soffin bone ; on which the hoof:refts. There are 
allo two fefamoid bones at the back of the pattern 
joint: and an additional part called the a bene 
connected to the coflin. : smal ody ody 


In 
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In thofe animals, which have five toes, as the 
carnivora, &c., that which lies on the radial fide 
of the extremity, and is therefore analogous to the 
thumb, is parallel with the others; and the animal 
confequently has not the power of grafping any 
object. The laft phalanx in thefe fupports the nail 
of the animal ; and fends a procefs into its cavity. 
Thefe parts are fo connected that the nail is na- 
turally turned upwards, and not towards the 
ground; fo that its point is not injured in the mo- 
tions of the animal. The phalanx muft be bent in 
order to point the nail forwards or downwards. | 

The order of rodentia have generally five toes: 
that which correfponds to the thumb being the © 
fhorteft. 

The elephant has five complete toes; but they 
are almoft concealed by the thick fkin. | 

The pig has four toes; two larger ones, which 
touch the ground; and two fmaller behind thefe, 
which do net reach fo far. . There is alfoa bone, 
which feems to be the rudiment of a thumb. 

The phalanges of the. cetacea are flattened ; not 1 
moveable, and joined together in the fin. 


> (Ff) The length of the femur depends on that 
of the metatarfus ; and it bears an inverfe ratio to 
the length of that part. 

Hence it is very fhort in the borf, cow, &c. 
where the fame miftakes are commonly com- 
ri 3 mitted 
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mitted in naming the parts, as in the anterior 
extremity. 

The proportions of the thigh and leg vary in 
different animals. The latter part exceeds the 
former in the human fubject; and the fame remark 
may be made refpecting the arm and fore-arm. 
Thefe parts are nearly of the fame length in the 
“ erang-outang. Some perfons have aflirmed'that the 
Negro forms a connecting link between the Eu- 
ropean and the orang-outang in thefle refpeäts. 
(Ware on the regular Gradation in Man and Ani- 
mals, &c). In fome other fimiz the leg and fore- 
arm exceed the thigh and arm. In other animals, 
although they are fome varieties, the leg is gene- 
rally longer than the thigh. 

The femur of the mammalia is not arched as in 
the human fubject: it poflefles fcarcely any neck; 
and the great trochanter afcends beyond the head 
of the bone. i 

The fibula is behind the tibia in many animals, 
as the dog and the rodentia. tis confolidated to that 
bone at its lower end in the mole and rat. It only 
exifts as a {mall ftyloid bone in the bor/2, and be- 
comes anchylofed to the tibia in an old animal. 

The ftru€ture of the metatarfus inthe rumt- 
nating animals, and the horfe, is the fame with that 
of the metacarpus. 2 

The tarfus of the horfe is compofed of fix bones ;. 
and is the part known in common language by the 
name of the hock. 2 
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‚ Animals of the genus /mia and lemur, inftead of 
having a great toe placed parallel with the others, 
are furnifhed witha real thumb: i. e. a part capable 
of being oppofed to the other toes. Hence thefe 
animals can neither be called biped, nor quadruped;- 
but are really quadrumanous or fourhanded. ‘Vhey. 
are not deftined to go either on two or four extre- 
- mities, but to live in trees, fince their four prehen- 
file members enable them to climb with the greateft 
facility. So that Cuvizr has denominated them 
“ Jes grimpeurs par excellence.’ (Legons d’ Anat. 
Comp. vol..1. p. 493.) The prehenfile tail of 
feveral fpecies is a further aflıftance in this way of 
life. ‘The opoffum, and others of the genus didelphis, 
have a fimilar ftru€ture with the guadrumana ; and 
it anfwers the fame purpofe. Here however there 
is a jeparate thumb on the pofterior extremity only, 
whence Cuvizr calls them pedimanes. 

Man is the only animal, in which the whole 
furface of the foot refts on the ground: and this 
eircumftance arifes from the ere&t ftature, which 
belongs exclufively to him. In the guadrumana ; 
in the dear, hedgehog, and /hrew, (which are called 
by Cuvier plantigrades), the os calcis does not 
tough the ground. 
sochhe; heel of a _{pecies of bear belonging to this 
country, viz. the ‘badger (urfus meles), is covered 
witha long fur, which proves that this part cannot 
! ich an the ground ; although the ftru@ure both of 
the bones and mutcles of the lower extremity of 


wasted, a this 
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this animal, approaches confiderably to that of 
man. The fame fact is ftated of the bear itfelf, 
properly fo called, by the Parifian diffe&tors, De/cripa 
Zion anatomique d'un cameleon, d’un caftor, d’un ours, 
&c. Paris, 1669, 4to. the plate is contained in 
Buastus’s Colledion, tab. as: 

In other animals the body is fupported upon the 
phalanges of the toes, as in the dog and cat; in the 
horfe and ruminating animals no part touches the 
ground but the laft phalanx. Here the elongation 
‚of the metatarfus removes the os calcis to fuch a 
diftance from the toe, that it is placed midway be» 
tween the trunk and hoof. _ 
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CHAPTER IL iad 


ON THE SKELETON OF BIRDS, 


5 46. Tue fkeleton of birds has confiderable 
aniformity in the whole clafs; and it exhibits, 
when compared with the varioufly formed fkeletons 
of mammalia, a very great and unexpected fimila- 
rity to that of the human fubje& '. 


& 47. The fkull of birds is diftinguifhed by 
this peculiarity, that the proper bones of the cra- 
nium’, at leaft in the adult animal, are not joined 
by futures, but are confolidated as it were into a 
fingle piece *. 


They 


* Asthat excellent naturalit Beton, has already fhewn 
in his “ Hifloire de la Nature des Oifeaux, avec leurs Naifs Por- 
traits retirez du Naturel2’ Paris, 1555. fol. p. 40. 

*Confult on this fubje@ Vımc. Maracarne “ of the Parts 
relating to the Brain of Birds’? in the Memoirs of the Italian 
Society, tom. & and 2. 

3A peculiarity, which feems to be confined to the cormo- 
rants, mult be here mentioned. There is a {mall fabre-fhaped 
bone at the back of its vertex, which 1s fuppofed to ferve as 
a lever in throwing back the head, when the animal toffes 
the filhes, which it has taken, into the air, and catches them 
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They have, without exception, only a fingle 
condyle, placed at the anterior margin of the great 
occipital foramen. (See note (A) at the end of the 
chapter ). 

Thete is alfo, in the whole clafs, a bone of a 
fomewhat fquare figure, (called by the French os 
carré*), by which the lower jaw is articulated 
with the cranium on both fides, in the neighbour- 
hood of the ear. (See note (B) at the end of the 
chapter). | 

The ofla unguis are common to birds with mam- 
malia, but appear to be more general in the former 
than the latter: they are of confiderable fize, 
and muft be diftinguifhed from the fuperciliary : 
bones which probably belong to the accipitres (or 
predacious birds) only. 


§ 48. The jaws are completely deftitute of 
teeth. (See note (C) at the end of the chapter). 
The fuperior maxilla, which is completely ime 


in its open mouth. But the fame motion is performed by 
fome other pifcivorous birds, who are unprovided with this 
particular bone. ‘The whole fkeleton of the cormorant is re- 
prefented by Cotter in the 4th of his excellent plates, which 
are attached to his edition of the “ Lediones Fallepii de par- 
tibus Similaribus,” &c. Norib. 1575. folio. 

* Herıssant has given it this name in the Mem. del’ Acad. 
des Sc. 1748. But Coıter has pointed it out in the work 
before quoted. 

> See Mernem’s Obfervations relating to Zoology, Ps 120. 


H 2 moveable 


co tne sce 


% 


100 “ CHAPTER Ill. 


moveable in mammalia, has, with a few exceptions, 
more or lel& motion in birds®. It either conftitutes 
a particular bone, diftinct. from the reft of the 
cranium, to which it is articulated, as is the 
Pfitaci? (birds of the parrot kind) ; or it is con- 
neéted into one piece with the cranium, by means 
of yielding and elaftic bony plates; as is the cafe 
with birds in general. It is quite immoveable in a 
very few inftances; as the tetrao urogallus (cocks 
of the woods) and the rhinoceros bird *. 


§ 49. The proportionate magnitude of the 
bones of the cranium and jaws varies much in 
this clafs. ‘The former are large in the owl; the 
latter are of vaft magnitude in the rhinoceros 
bird °. 

§ 50 


* Herıssant Sur les Mouvemens du Bec des Oifeaux in the 
Hem. de U Acad. des Sciences, 1748. p. 345, with excellent ' 
plates. | | i 

7 LABILEARDTERE fays alfoof the upper mandible of the \ 
PR varius ; ‘cette Mandibule eft mobile, comme celle des Pere | 

roquets.) Relation du Voyage, &c 1. p- 210. i 

8 This at leaft is the cafe, in a fkull of oat extraordinary é 
animal in my collection. 

° A moft remarkable fexual difference appears in the fkulf ” 
of the crefled hens : in thefe the frontal portion of the cranium 7 
is dilated into an immenfe cavity; on whieh’ the creft of 
feathers is placed. ‘his degeneracy of the formative ime Y 
pulfe, which is propagated to the offspring,,is quite un+" : 
paralleled in the whole animal kingdom. See Srogzus in N 
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§ 50. One of the peculiar characteriflic dif- 
ferences of the cranium of birds when compared 
to each other ©, confifts in the mode of fepara- 
tion of the orbits, which -are of great: fize in the 
whole clafs. In fome they are feparated by a 
membranous partition only; in others by a more 
or lefs complete bony feptum. The relation, which 
the nafal and palatine openings bear to the upper 
jaw varies much, even in the different fpecies of 
the fame genus. They are fmall in the fork; and 
on the contrary fo large in the crave that the longeft 
portion of the jaw appears to confift merely of 
three thin portions of bone, placed. far apart from 
each other, and converging towards the point of . 
the bill. | 


§ 51. The want of motion in the back of 
birds, (their dorfal vertebr& have the fpinous, and 
even the tranfverfe procefles, often anchylofed) 
is compenfated by a larger number, and greater 
mobility of the cervical vertebr@; of which, to 
a LL LE LO CA LN 
Ad. Liter. Suec. v. 3-.1730. Parvas Spicileg. Zoolog, fas. i 
Sanpirort Mufeum Lugd. Batav. vol. 1. p. 306, 

I have lately examined feveral heads of fuch hens in 4 
frefh ftate, and have found that this peculiar dilatation of the 
cranium is filled by the hemifpheres of the cerebrum ; and 
it is feparated from the pofterior part, which holds the cere- 
bellum, as in the common hen, by an intermediate con- 


tracted portion. 
# See J. T. Kızın, Stemmata Avium, Lipf. 17594410. 
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quote a few inftances, the raven has 12, the cock 
13, the ofrich 18, the fork 19, and the /wan 23. 


§ 52. The trunk of birds has fewer cartilagi- 


nous parts than the correfponding divifion of the 
fkeleton in mammalia. That part of the fpine, 
which belongs to the trunk is fhort and rigid, and 
has no true lumbar vertebra. Neither has any 
bird an.os coccygis prolonged into a true jointed 
tail *, 


§ 53. The pelvis of birds is chiefly formed by 
a broad and fimple os innominatum; the lateral 
portions of which are of different figures in the 
feveral genera; but, inftead of uniting below to 
conftitute a fymphyfis pubis, they are quite diftant 
from each other, The ofrich alone forms a re- 
markable exception to this rule; in as much as its 
pelvis, like that of moft quadrupeds, is clofed be- 
low by a complete junction of the ofla pubis, 


§ 54. Birds have fewer ribs than mammalia : 
the number, I believe, never exceeds ten pairs. The 
falfe ribs, i.e. thofe, which do not reach to the 
_ fternum, are diredted forward ; the true ones are 
joined to the margin of the fternum by means of 
{mall intermediate bones, ‘The middle pairs are 


u 


* See note (D), at the end of the chapter. 
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diftinguifhed by a peculiar flat procefs, which is 
directed upwards and backwards. 


§ ss. The fternum of thefe animals is pro- 
longed below into a vertical procefs, (cri/fa) for 
the attachment of the ftrong pectoral mufcles. 
In the male wild fwan (anas cygnus ), and in fome 
fpecies of the genus ardea, as the crane, this 
part forms a peculiar cavity for the reception of 
a confiderable portion of the trachea. The crifta 
is entirely wanting in the ofrich and caffowary ; 
where the fternum prefents a plane and uniformly 
arched furface *. 


§ 56. The wings are connected to the trunk 
by means of three remarkable bones ™. ‘The clavicles, 
which are always ftrong, conflitute ftraight cylindri- 
al bones. Their anterior extremities are connected 
to the fternum, by means of a bone peculiar to 
birds; viz. the forklike bone, or, as it is more com- 
monly termed, the merry thought. (Furcula, in 


* This peculiarity of ftru€ture is accounted for by ob- 
ferving, that thefe birds have not the power of flying. 
The wings, which are very fmall, afi in balancing the body, 
as they run. 

" For an account of feveral differences in their ftructure, 
See Vice v’Azyr in his ‘* Memoires pour fervir a ? Anatomie 
ds Oifeaux,” in the Mem. de P Acad. des Se. 1772. p. 626, N 
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French /a lunette, or fourchette )* (See note (E} 
at the end of the chapter.) 


$ 57. The bones of the wing may be com- 
pared on the whole to thofe of the upper extre- 
mity in man, or the quadrumana; and confit 
generally of an os humeri; two bones of the fore- 
arm; two of the carpus; two, which are generally 
confolidated together, of the metacarpus; one 
bone of the thumb; and two fingers; of which 
that which lies towards the thumb confifts of two 
portions, the other only of one. The moft ree 
markable deviation from this ftru@ure, in refpe& 
to the number, as well as the formation and rela- 
tive proportion of the bones, is found in the fin-like 
wings of the penguins. All the bones are here of 
a very remarkable flattened form, as if they had 
been prefled ; there are two fupernumerary bones 
at the elbow; -and the bone of the thumb is entire. 
ly wanting. 


§ 58. The bony ftruure of the lower extre. 
mities is more fimple in birds, than in mammalia. 
in general it comprehends only the following 


* The ofrich and cafowary have indeed no feparate furcula; 
but on either fide of the front of the cheft, an elongated flat 
bone, confifting of a rudiment of the furcula, with the clavi- 
cle and fcapula confolidated into one piece. Se 

bones, 
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bones, viz. the femur, the tibia, (to which, in fome 
inftances, is added a fmall, thin, clofely adhering 
pointed fibula) one metatarfal bone, and the toes, 
The place of the patella is fupplied, in many cafes, 
by a procefs of the tibia, As birds have neither 
a true fibula, nor tarfus, their tibia is immediately 
articulated with the metatarfus. ‘There is, in moft 
of this clafs, a peculiar progreffiye increafe in the 
number of phalanges of the toes: the great toe has 
two; the next three; the middle one, four; and 
the outer one, five’. The p/ttaci have, however, a 
a peculiar crofs-bone, belonging to the great toe * 


Additional Notes ta the Third Chapter. 


(A) This firuture gives the head a great frees 
dom of motion, particularly in the horizontal direc. 
rion. It enables the bird to place its bill between 
the wings, when afleep; a fituation, in which none 
of the mammalia can bring the fnout. 


nn 


/ 


* Several excellent remarks on this, as well as other parts 
of the ofteology of this clafs, may be found in Profeffor 
SCHNEIDER’s inftrudtive work,  Commentar. ad reliqua Libre: 
rum Frederiet andi Imperatoris, p. 30. 

# See note (F), at the end of the chapter. 


(B) The 
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 (B) The os guadratum has a true articulation, 
both with the lower mandible and with the cranium. 
Another fmall bone is connected to it, and relts by 
its oppofite end againft the palate. Hence, when 
the fquare bone is brought forwards, which it 1s by 
the depreffion of the lower mandible, and in a 
greater degree by fome particular mufcles, the fe- 
cond bone prefles againft the palate, fo as to elevate 
the upper jaw. 


(C) The bill of birds may be confidered, in 


fome degree, as fupplying the place of teeth; - 


yet, as none of thefe animals matticate their food, 
but fallow it whole, the bill can only be compared 
to the incifors of fuch animals, as ufe them for feiz« 
ing and procuring their food. 

It confifts of a horny fibrous matter, fimilar to 
that of the nail, or of proper horns; and is moulded 
to the fhape of the bones, which conftitute the two 
mandibles, being formed by a foft vafcular fub. 
ftance, covering thefe bones. Its form and ftruc- 
ture are as intimately conneéted with the habits and 
general character of the animal, as thofe of the teeth 
are in the mammalia. Hence an enumeration of 
its different figures and confiftence, belongs pro- 
perly to the department of natural hiftory, where 
it forms the foundation of clafific diftindions. 


The accipitres, or rapacious birds, have it very 


hard, hooked at the end, and furnifhed with a pro- 
cefs on either fide; calculated, therefore, in all re- 


fpects, 


ie 
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fpects, for feizing and lacerating their prey. Thofe 
of the parrot kind have it alfo hard, for bruifing the 
firmer vegetable fruits; and the wood.pecker, nu- 
thatch, &c. for penetrating the bark of trees. 

Thofe birds, which take a fofter kind of food, 
and which require a fenfe of feeling in the part, for 
diftinguifhing their food in mud, water, &c. have it 
approaching to the foftnefs of fkin. Such are the 
duck, {nipe, woodcock, &c. 

In feveral clafles, particularly the accipitres and 
galling, the bafe of the bill is covered with a foft 
fkin, called the cire, of unknown ufe. 


(D) The number of cervical vertebra in birds, 
varies from ten to twenty-three; thofe of the back 
from feven to eleven. From hence to the tail, they 
are confolidated into one piece with the os innomi- 
natum. The tail has from feven to nine pieces. 

The length of the neck increafes in general, in 
proportion to that of the legs. 

The cervical vertebra: are not articulated by plane 
furfaces, but by cylindrical eminences, which admit 
a more extenfive motion, as they conftitute real 
joints, inftead of fynchondrofes. Four or five of 
the upper pieces only bend forwards; while the 
lower ones are confined to flexion backwards. 
Hence the neck of a bird acquires that double 
bend, which makes it refemble the letter S. It is 
by rendering the two curvatures more convex, or 

more 
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more ftraight, that the neck is fhortened or elon« 
gated. The great mobility of the neck, enables 
birds to touch every point of their;own body with 
the bill, and thus to fupply the want of the prehens 
file faculty of the fuperior extremity, 


(E) The point of the fork-Irke bone is joined ta 
the moft prominent part of the keel of the fternum; 
and the extremities of its two branches are tied to 
the humeral end of the clavicles; and the front of 
the {capulee, juft where thefe bones join each other, 
and are articulated with the humerus. Hence it 
ferves to keep the wings apart in the rapid motions 
of flying. * Asa general obfervation, it may be 
flated, that the fork is ftrong and elaflic; and its 
branches wide, arched, and carried forwards upon 
the body, in proportion as the bird pofiefles ftrength 
and rapidity of flight; and accordingly the ru 
thious birds (oftrich and caffowary ), which are in- 
capable of this mode of progreflion, have the fork 
very imperfeätly formed. The two branches are 
very fhort, and never united in the African ofrich, 
but are anchylofed with the fcapula and clavicle, 
The caflowary has merely two little procefles from 
the fide of the clavicle, which are the rudiments of 


the branches of the fork. In the New Holland 


ofrich there are two very {mall thin bones, which 
are attached to the anterior edge of the dorfal-end 
of the clavicles by ligament ; they are direted up- 

wards 
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wards towards the neck, where they are faftened to 
each other by means of a ligament, and have no 
connection whatever with the fternum.” | | 

Macartney, in Rexs’s Cyelopadia. Article 
Birps, Anatomy of. 


(fF) Birds certainly have a fibula, contrary to the 
affertion of the author; but it is fmall, and foon 
anchylofed to the tibia. 

The lower end of the bone, which shen to 
the tarfus and metatarfus, forms as many procefles 
as there are toes; and each of thefe has a pulley, 
for articulation, with its correfponding toe. 

The vaft length of the leg in the wading birds 
(gralle ), the gfrich, and caffowary,is produced by 
the tibia, and common bone of the tarfus and meta- 
tarfus; for the femur is comparatively fhort. 

“© The fork, and fome others of the gralle, 
which fleep ftanding on one foot, poflefs a curious 
mechanifm, for preferving the leg in a ftate of ex- 
tenfion, without any, or at leaft with little mufcular 
effort. There arifes from the fore-part of the head 
of the metatarfal bone, a round eminence, which 
paffes up between the projections of the pulley, on 
the anterior part of the end of the tibia. ‘This 
eminence affords a fufficient degree of refiftance to 
the flexion of the leg, to counteract the effect of 
the ofcillations of the body, and would prove an 
infurmountable obftruétion to the motion of the 


joint, 
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joint, if there were not a focket within the upper | 
part of the pulley of the tibia, to receive it when the 
leg is in the bent pofition. The lower edge of the 
focket is prominent and fharp, and prefents a fort 
of barrier to the admiflion of the eminence, that re- 
| quires a voluntary mufcular exertion of the bird to 
overcome, which being accomplifhed, it flips in with 
fome force, like the end of a diflocated bone.”’ 
Macartney, loco citato, 


CHAPTER IV. 
ON THE SKELETON OF AMPHIBIA. 


§ 59. THE general form of the body, and confe- 
quently the ftru&ture of the fkeleton varies fo much, 
in the firft place, in the two orders of this elafs, viz. 
the four-footed amphibia, and the ferpents ; and fe- 
condly, in the three leading clafles of the firft order, 
namely, the te/fudines, the frogs, and the lizards ; 
that it will be belt to arrange our obfervations on 
this fubjeét, according to the natural divifions of the 
orders and clafles. 


§ 60. The tefudines (turtles and tortoifes), 
whofe whole fkeleton ‘, and indeed whofe whole 
body has a very peculiar ftru€ture, are entirely 
toothlefs ; they have, however, a kind of os inter- 
maxillare in the upper jaw. The horny covering 
of the jaws, particularly the upper one, has fome 


ı Good reprefentations of the whole fkeleton may be found 
in Corer, CHEsELDEN, and particularly in J. D. Meyver’s 
© Paflime, with Confiderations of curious Reprefentations of all 
Kinds of Animals,’ &c. v. 1. p. 29. v. 2. p. 62. The indi- 
vidual parts are reprefented in Gıov. Carpssı’s Anatomical 
Obfervations relating to Turtles. Florence, 1637. 4to. 


‘refemblance 
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refemblance to the horfe’s hoof, in the mode of its 
connection with the jaw. The cavity, containing 
the brain, is extremely fmall, in comparifon with the 
fize of the fkull; the greateft part of which, in the 
turtle, is occupied by the large lateral hollows; 
holding the eye, and the powerful mufcles that 
move the lower jaw. (See note (A) at the end of 
the chapter.) 


§ 61. The trunk is confolidated with the two 
great fhells of the animal; the dorfal vertebrae and 
ribs being attached to the upper, the fternum being 
fixed in the lower or abdominal fhell. The upper 
bony covering, or that of the back, confifts of about 
fifty pieces; which are partly connected together 
by real futures. 


§ 62. The fame bones are found in the pelvis 
of thefe animals, as in the mammalia; but the pros 
portion of their relative fize is inverted. For ins 
ftance, the offa pubis are fo deep and broad, that 
they form the largeft flat bones in the whole fkeles 
ton, while the ilia are the {malleft. 


§ 63. The form and pofition of the fcapula 
and clavicle are the moft extraordinary. The for- 
mer has a moft anomalous fituation towards the 
under part of the animal, juft behind the abdominal | 
fhell; the latter confifts of two pieces, joined at an 
acute angle, to which the humerus is articulated. 

‘ § 64: 
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§ 64. Frogs and toads* have no teeth?, Their 
fpine is fhort, terminates behind in a ftraight and 
fingle bone, which is received into the middle of 
the fomewhat fork-like os innominatum. 


§ 65. They have no ribs; but the dorfal ver. 
tebr are furnifhed with broad tranverfe proceffes. 
The feapula, which is thin and flat, and a pair of 
bones, correfponding to the clavicle, are joined to 
the fternum. 


§ 66. The bone of the fore-arm and of the leg. 
have a peculiarity of ftru€ture, in thefe animals, 
which deferves obfervation. Thefe bones confift — 
of a fingle piece, which is folid in the middle, but 
divided at either extremity, into two conical por- 
tions, having manifeft medullary cavities *. 


A teens 


* Skeletons of the frogs and toads of this country (Ger: 
many), may be feen in the well-known chef d’euvre of 
Rorsex, “ De Ranis Noftratibus” The fingular fkeleton of 
the rana pipa (Surinam toad), is accurately defcribed and 
delineated in the firft fafcic. of Profeffor ScunzipER’s Hiftor. 
Amphibior. It is particularly diftinguifhed by the large la- 
teral procefles of the facrum, and by a bony cavity (cifla 
Schneid,) of unknown ufe, placed behind the fternum, and 
belonging exclufively, as it {hould feem, to this animal. 

. * It muft be underftood, that we fpeak here of real teeth ; 
and not of what are called the denticulated margin of the 
jaws. ; 

* See Troja’s “ Memoir, concerning the fingular Stru@ure of 
the Tibia and Ulna in Frogs and Toads ;’’ in his “ Experiments on 
the Regeneration of Bones,” in Italian. Naples, 1779. p. 250. 


i § 67. 
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§ 67. The crocodile’ may be taken as an ex- 
ample of the clafs of /izards°, on account of fome 
remarkable peculiarities of ftru€ture. In no other 
animal are the jaws of fuch immenfe fize, in com- 
parifon with the extremely fmall cavity of the cra- 
nium. The anterior part of the upper jaw, confilts 
of a large intermaxillary bone; and the lateral por- 
tions of the lower maxilla, are formed of feveral 
pieces joined together. The lower jaw’ is arti- 
culated, in a peculiar manner, in thefe animals: it 
has an articular cavity, in which a condyle *® of the 
upper jaw Is received. 


~§ 68. Their numerous teeth have this pecu- 
visits of ftruéture; that, in order .to facilitate their 
| change, 


f 


> The fkeleton of the crocodile, is reprefented in N. Grew’s | 
© Mufeum Regalis Societatis.’? Lond. 1631. Alfo in Faujas‘ | 
Sr. Fonv, Hifloire Naturelle de la Montagne de St. Pierre de ' 
Maeftricht. 

° The fkeleton of the common green lizard, may be feen in 
Correr, pl..43 Meyer, tome 1. pl. 56; that of the /ala- 
mander and waternewt are alfo given in Meyer; that of the 
chamaleon' is prefixed to CurseLpEn’s 6th ch. 

7 The commencement of this kind of a isfeen © 
in the jaw of the teltudines. | 

® "The condyle refembles, in fome ushftrnen the pulley at | 
the inferior extremity of the humerus (the trochlea, or rotula — 
of ALsınvs); this, at leaft, is the cafe in the fkull of an allie % 
gator, which I have before me: 

The old error, of fuppofing that the upper jaw ripe the cro- | 
eodile is moveable, and the lower, on the contrary, incapa- 7 

ble ° 
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change, there are always two, of which one is con- 
tained within the other °. 


§ 69. But the moft furprifing fingularity in the 
fkeleton of the crocodile, confifts in an abdominal 
fternum, which is quite different from the thoracie 
fternum, and extends from the enfiform cartilage 
to the pubis, apparently for the purpofe of fupport- 
ing the abdominal vifcera*, 


| § 70 
4 A ing Er 


ble of motion, which has been adopted even by fuch anato- 
mifts as Vesarıus and Cotumgus, has perhaps arifen from 
this peculiar mode of articulation. An examination of the 
cranium fhews, that if the lower jaw remains unmoved, the 
whole remainder of the fkull may be carried backwards and 
forwards by means of this joint. And fuch a motion is pro- 
portionally eafier in the prefent inftance, than in any other 
animal, both on account of the very great relative fize of the 
lower jaw, as well as from its anomalous mode of articula- 
tion. There is, however, no motion of the upper jaw-bone 
only, fimilar to that which occurs in moft birds, ferpents, 
and fifhes. 

° Sometimes three, according to Retzivs, Animadver/. 
. circa Crocod. 1767. 4to. . 

*° In the fkeletons of three Ea? Indian crocodiles, which I 
have examined, there were ten pairs of true, and two of falfe 
ribs. ‘The former had bony appendages; and a third, in- 
termediate portion between the chief piece of the rib and 
the appendix. The abdominal fternum confifted of feven 
pairs of a cartilaginous arches conne&ed together. The fix 
front pairs were interrupted by open intervals; ‘and the fpace 
between the laft pair and the pubis, was filled by a broad piece 
of cartilage. A fomewhat fimilar ftrufture in the crocodile 
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§ 70. The ferpents™ have an upper jaw, une 
connected with the reft of the fkull, and more or 
lefs moveable of itfelf. 


§ 71. We find in their teeth, the important 
and clearly defined difference, which diftinguifhes 
the poifonous fpecies of ferpents, from the much 
more numerous innoxious tribes. 

The latter have, in the upper jaw, four maxillary 
bones, befet with fmall teeth, which form two rows, 
feparated by a confiderable interval from each 
other. One of thefe is placed along the front edge 
of the jaw; the other is found more internally, and 
is fituated longitudinally on either fide of the 
palate. 

The external row is wanting in the poifonous 
fpecies; which have, in their ftead, much larger 
tubular fangs, connected with the poifon bladder, 
and conftituting, in reality, bony excretory dudts, 


which convey the venom into the wound, inflicted 


by the bite of the animal". 


of the Nile, is defcribed by S. Vesrincıus, in his Obferv. 


Anat.p.43; and in the alligator, by PLumier, inthe Memoires 


de Trevoux, of January 1704. 
" Skeletons of feveral inakes are contained in the work of 
Meyer, above quoted. 


"= Specimens are delineated, for the fake of comparifon, in 


the 4th part of my ‘ Delineations,” &c. tab. 37, where the 
heads of a rattlefnake (crotalus) and a boa, are spines 
with their mouths open. 
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§ 72. It appears, in general, that the number 
of vertebrae in red-blooded animals, is im an inverfe 
proportion with the fize and ftrength of their exter- 
nal organs of motion. Serpents, therefore, which 
entirely want thefe organs, have the moft numerous 
vertebrz ; fometimes more than 300. (See note 
(B) at the end of the chapter). 

The laft vertebra of the tail, in the rattlefnake, 
are broad, and covered by the firlt hollow pieces 
of the horny rattle: the fucceeding portions of this 
fingular and mylterious organ“, are connected to 
each other in a moft curious way. 


§ 73. Serpents poflefs by far the greateft num- 
ber of ribs; which amount, in fome, to 250 pairs., 
It is neceflary to mention here the cg/« /capulares 
of the cobra di cabelo (coluber nai@), which enable 
the animal to inflate its neck '*. Be 


‘3 For the probable ufe of this organ, which belongs fo 
exclufively to the rattlefnake ; and for the affiltance, which it 
may afford to this inaétive animal, by drawing towards it 
the frightened birds (which, indeed, may have given rile to 
the ftories concerning its fappofed power of fafcination). 
See Voicr’s Magazine, for the neweft Occurrences in Natural 
Hiftory, vol. 1. p. 37. “ On the fafcinating power of the 
rattlefnake, particularly with refpect to a work of Dr. Bar- 
ton’s,” in German. 

4 This is alfo the cafe with other fpecies of the coluber ; 
namely, the Egyptian coluber haje, which can dilate its neck 
‚very contiderably, when enraged. 


2:7 | Serpents 
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Serpents) are’ thé only red- blaoded animals, which 
have no Rerum: ts * ih | 


f 
sit 3; 


Ydasichh Notes to the Fourth Chapter. 


SA This eireumftance i is ftill more remarkable 
in the crocodile. The cranium of an individual, 
meafuring thirteen or fourteen feet, will ara 
admit the thumb : and the area of its fection does 
not conftitute the twentieth part of that of the 
whole head. 

The chameleon affords another inftance of the 
fame ‘ftru@ure : its brain, according to the de- 
fcription of the Parifian diffe@tors, does not feem | 
larger than a pea; and the whole of the head, 
which is of confiderable fize, confifts of the large 
maxillary bones, the orbits, and immenfe temporal 
fofle, which, not being feparated by any partition, 
give the cranium a very fingular appearance. | 

See the Defcription anatomique d’un Cameleon, &c, 
or BLasıus’s Collection, tab. 14. Ä 


(B) In may be obferved in confirmation of this 
remark, that the number of vertebrae i is very great 


* For fome others remarks, concerning the head of the 
amphibia, fee note (C) at the end of the chapter. 


in 
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in fifhes of an elongated form; viz. in the ee/, 
which has above one hundred. The porpoi/e, 
which has no organs of motion, which deferve 
mentioning, has between fixty and feventy. 

Birds, which have fuch vaft power of locomotion 
by means of their wings, have very few vertebre, 
if we confider the anchylofed ones as forming a 
fingle piece. And the frog, with its immenfe hind 
extremities, has a very fhort fpine, confilting of 
ftill fewer pieces. 

(C) The occiput is connected to the atlas by a 
fingle condyle in the crocodile and turtle: in the 
lizard and tortoife there is a flight appearance of di- 
vifion into two furfaces: in the frog and toad there 
are two condyles; and in the /erpents there are 
three articular furfaces on a fingle tubercle. 

The condyle of the turtle being deeply imbedded 
in the atlas, the motions of the articulation muft 
be limited: the protraction and retraction of the 
head in this animal is effeted by the flexion and 
extenfion of the vertebre of the neck. 

The lower jaw is articulated with an eminence of 
the cranium in the /izards, turtles, frogs, falaman- 
ders, blindworms, (anguis fragilis) and amphisbena ; 
befides the crocodile in which the author mentions 
it. This bony eminence, is compared by Cuvier 
to the os guadratum of birds. ‘The lower jaw only 
is moveable in thefe animals. Its articulation in 

Ta the 


120 ADDITIONS TO CHAPTER Iv. 


the turtle is by means of a ginglymus. In all the 
venomous ferpents the upper jaw is moveable on 
the head, as in birds: thefe animals require as ex- 
tenfive an opening of the mouth as poffible, fince 
they {wallow others whole, actually larger than 
their own body, 


( 121 ) 


CHAPTER V. 


ON THE SKELETON OF FISHES. 


§ 74. W E fhould ‘naturally conclude, from ob- 
ferving the great diverfity in the general form of 
fifhes, that the ftru&ture of their fkeleton muft be 
equally various‘. They agree together, however, 
on the whole, in having a fpine, which extends 
from the cranium to the tail-fin; and in having 
the other fins, particularly thofe of the thorax and 
abdomen, articulated with peculiar bones, deftined 
to that purpofe. They have in general many 
more bones unconnected with the reft of the 
fkeleton, than the animals of the preceding 
clafies *. 


§ 75. 


* Delineations of the fkeleton of moft marine fifhes are 
fill wanting. A beautiful view of the /ste is given by 
CHEseLDen in the beginning of his work. Meyer has re- 
prefented the fkeletons of twenty-five freih-water fifhes in the 
two firft volumes of his book, which has been frequently 
quoted. That of the carp may be feen in Dunamen Traité 
des Peches, (a part of the great work entitled, Defeription des 
Arts and Metiers,} pl. 2.Le&. 1. tab. 3. 

* There are fome excellent remarks on the fkeleton of 

fifhes 
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§ 75. The cranium in feveral cartilaginous 
fithes, (in the /kate for inftance) has a very fimple 
ftru€ture, confifting chiefly of one large piece. 
In the bony fifhes, on the contrary, its component 
parts are very numerous; amounting to 80 in the 
head of the perch. . Moft of the latter'have a more 
or lefs moveable under-jaw. 


ee 76. Keen variety in ae ce of the 
teeth Is obferved in. this clafs. Some genera, as 
the fturgeon, are toothlefs, , Their Jaws, which 
are diftin& from the cranium, form. a moveable 
part, capable | of being thruit forwards from the 
mouth, and again retracted, Ä 


§ 77-. | _ Thofe fifhes, which poffefs teeth, differ 
very much in the form, number, and pofition of 
thefe organs. Some fpecies of /parus, (as the 
S. probato-cephalus) have front-teeth almoft like 
thofe of man’; they are provided with fangs, which 


fifhes in general, by Profr. Avrzenri£TH in. WIEDEMANN’s 
Archives, vol. 1.'p. 2+ 

On the fkeletons of particular orders of fifhes, fee Vicq_ 
p’AzyrR, in the 7th vol of the ‘* Memoires prefentés a P Acad. 
des Sciences.” It is tranflated into German, with remarks 
and additions by Profeflor Scuwerper, in his “ Collection of 
Anatomical Obfervations and Remarks towards elucidating the 
Hiftory of Fifbes.? Leipzig, 1795, 8vo. | 

® Augustin Scitta de Corporibus Marinis lapidefcentibus. 
Rome; 1759. 4to. tab. 2. 
| are 
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are contained in alveoli. In many genera of fifhes, 
the teeth are formed by procefles of the jaw-bones 
covered with a cruft of enamel. In moft of the 
fharks, the mouth is furnifhed with very numerous 
teeth for the fupply of fuch as may be loft. The 
white /bark has more than two hundred, lying on 
each other in rows, almoft like the leaves of an 
artichoke. THofe only, which form the front row, 
have a perpendicular direction, and are completely 
uncovered. Thofe of the fubfequent rows are, 
on the contrary, fmaller; have their points turned 
backwards, and are covered with a kind: of gum. 
Thefe come through the covering fubftance, ‘and 
pafs forward when any teeth of the front row are 
loft *. It will be underftood from this defcription, 
that the teeth in queftion cannot have any fangs. 

The faw-fifh only (/gualus priftis) has teeth im- 
-planted’in the bone on both fides’ of the fword- 
fhaped organ, with which its head-is armed. 

In fome fifhes the palate, in others the bone of. 
the tongue (as in the frog-A/h), in others (as in 
feveral of the ray-kind) the aperture of the mouth 
forms a continuous furface of tooth *. (See note 
(A) at the end of the chapter.) | 

| § 78. 


+ See Hertssant in the Mem. de P Acad. des Sc. de Paris, 
1749 Ps 155. And W. Annge inthe Philof. Tranf. vol. 74. 
P- 274- 

° One of the moft furprifing formations about the mouth 

occurs 
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§ 78. In the long fhaped fithes with fhort fins, 


the {pine confilts of a proportionally greater number 


of vertebra; of which the eel, for inftance, has 
more than 100, and fome fharks even more than 
200, The main-piece, or body, as it is called of 
thefe vertebre, is of a cylindrical figure, with a 
funnel fhaped depreflion on both furfaces, and con- 
centric rmgs, which are faid to vary in number, 
according to. the age of the animal. ‘The fpinal 
marrow pafles above thefe, in. a canal formed at 
the roots of the fpinous procefles. 

_ The ribs are articulated with what, are called 
the dorfal vertebr& in moft of the fpinous fithes ; 
but in fome they are without this connection; and 
in the cartilaginous filhes proper ribs cannot be 
faid to exilt. 


| § 79. Of the peculiar bones, which ferve as a 
bafis for the fins, that of the pectoral fin. may be 
compared to the fcapula, and that of the abdominal 
in fome meafure with the os innominatum ®, | 

§ 80, 


occurs ina Weft Indian Species of Kate (raia flagellum) > it 
is deferibed and delineated in the Philof Tranf. vol. ı9. 
p- 674. by Stoane, as the tongue of the animal. The fpe- 
cimen, which I poflefs, confifts of a flat bone, about five 
inches long, two broad, and of the thicknefs of the thumb. 
It is compofed of 15 curved portions, connedted together 
lengthwife; and each of thefe arches is covered above 

with 60 fmall teeth, which lie clofe together. 
© I poflefs a fpecimen of the fingular bone, relating to this 
fubjecty 
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§ 80. Laftly, many fifhes are furnifhed with 
merely mufcular bones (oficula mufeullorum of 
ARTEDI) which-are fometimes bifurcated, are al- 
ways fituated among the mufcles, and facilitate 
their motion. 


Additional Note to the Fifth Chapter. 


(A) Great variety exifts in the teeth of fifhes; 
and their ftructure, formation, and mode of growth 
have been but imperfectly explained hitherto. 

Many fifhes have fimple teeth, formed of a dony 
fubftance, covered by enamel, and probably formed 


fubje&, which has been reprefented in the Mufeum Wormia- 
zum, p. 279, in the Mu/feum Regium of Facobeus, and in 
. Ovearius, Gottorf. Kunfikammer ; and which, for a long 
time has been confidered.as a very obfcure fubjed. It is 
thick, of a roundifh flat form, and nearly refembling a 
{mooth chefnut in form and fize. It forms on one fide a 
_bony point ; and on the other is articulated, by means of a 
very remarkable ginglymus, with two fmall bones of diffe» 
rent magnitude, and refembling the point of an arrow. It 
belongs moft probably to an Eaft Indian chetedon, (probably 
to the Ch. arthriticus SCHNEID); the larger piece being the 
bafis of the back-fin, and the fmaller conftituting the firft 
tadii of that fin. See W. Berr’s Defription of a Chatodon, 
called by the Malays, Eran Bonna, in the Philof. Tranf. 1793. 


as 
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as. in the mammalia. Thefe are the moft common, 
and may be feen in the pike. When the crown 
has completely appeared, the root becomes En 
lofed to the jaw. | 

In other cafes they dee to the gum only, or 
at leaft to a firm cartilaginous fubftance, which 
covers the jaw. This is exemplified in the /hark. 
Thefe teeth feem not to be formed, as thofe of the 
mammalia are, by the depofition’of fucceffive layers 
one within the other; but in a manner more nearly 
refembling the formation of bone. They are. at 
firft foft and cartilaginous, and pafs by fucceflive 
gradations, into a ftate of hardnefs and denfity, 
not inferior to that of ivory. 

A third kind of teeth confifts of an RR 
of tubes, covered externally by enamel, and con- 
netted to the jaw by a fofter fubitance, which pro- 
bably fends procefles or veflels into thofe bony 

tubes. This is the cafe with the pavement, as we 
may call it, of teeth, that covers the jaws of the 
Shate. 

A fimilar ftru€ture is obferved in the anarrhichas 
lupus ; where the teeth, compofed of bony tubes, 
are connected to fpongy eminences of the jaws, 
which may be compared to epiphyfes ; and on their 
feparation leave a furface like that from which the 
antler of the deer falls off. | 

_ Befides the two jaws, fifhes have teeth imiphanted 


in the bones of the palate; in that which corref- 


9 ponds 
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ponds to the vomer; in the os hyoides; in the 
_. bones which fupport the franchiz ; and in thofe 
which are placed at the top of the pharynx. The 

— falmon and pike have them in all thefe fituations. 
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CHAPTER VI. 


ON THE @SOPHAGUS AND STOMACH. 


§ 81. Arrer the comparative view, which we 
have now taken, of the fkeleton, as influencing the 
general form of the red-blooded animals, we pro- 
ceed to confider the other parts of the animal 
ftructure, and their fundtions. The ordinary divi- 
fion into four clafles of fun&ions may be here re- 


tained, as fufliciently applicable on the whole, 


although it is in ftri€tnefs fubje& to much limita- 
tion. The particular claffes of animals will be 
confidered in the fubdivifion of each chapter, ac- 
cording to the arrangement moft ufually followed 
in teaching zoology. 


§ 82. The natural functions, as they are called, 


which include, in their moft extenfive fenfe, the. 


whole procefs of nutrition, very properly take 
the lead on this occafion. In the firft place, they 
exift in all clafles of animals without exception ; 
they are indeed common to plants and animals: 
fecondly, the peculiar mode of their performance 
in animals, conftitutes the moft diftinguifhing cha- 
racter of an animal. For they feek their food by 

voluntary 
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voluntary motion, and convey it into the ftomach 
through a mouth *. | 


[2 
nae es, MAM« 
r; M ; 
til 494 SOOURI LE fj > ia Ä sur PES. Fe 93 „shit 
; 5 3 ‘ 17 
ii gu Mi} 3 IE his ¢ 


! !: Pattial exceptions to this general\rule-may’be drawn‘: 
ift, From thofe animals in which no mouth has.been, hitherto} 
difcovered'; for inftance, as fome animalcula infuforia, and in 
a'certäin Tenfe fome medufe, which, inflexd of poffefing’ a 
fimple opening, ‘take in their nourifhmentottiop gt? many) 
apertures. zdly, From thofe, in which no’manifett volun; 

tary, motion has been hitherto obferved, as in ; feveral real. 
bydatids. ‘ Phyfiologifts have lately gone further, and have‘ 
declared certain organized bodies, in ‘which neither of the’ 
above-mentioned charatters, neither a mouth nor voluntary 

motion could be difcovered, to be animals. ‚Such, for ex- 

ample, are the dropfical bladders, gccafionally found in the 

abdomen’ of perfons, who have laboured under’ afcites, 
(rarely ‘in any animal except man,) in vaft numbers, and of! 
various fizes from that of a goofe’s egg, to the-héad of the 

fmalleft needle. Ihave examined a great number of thefe, 

which were found in a dropfical old man, whofe difeafe and 
diffolution are related by Ricuter, in Loper’s Surgical 
Journal, vol. 3. p. 415. Thefe differ in their whole ftructure, 

and particularly in the formation of their. membranes,’ 
much more from the true bydatids, than from fome fimple 

morbid watery cyfts, which are met with not unfrequently in 

warm-blooded animals, and confift fo indıiputably of a mere 

unnatural formation of veflels and membranes, that NO per=, 
fon could think of afcribing to them an independent animal 

exiftence. I have now before me fimilar cyfts from. a hen,: 
the largeft of which, (about the fize of a fmall hen’s egg), 

like thofe of the above-mentioned patient, were quite un- 

attached ; the reft appeared, on the firft exarhination,) from 
their, connection with the ovarium, to be nothing'elfe but 
 ealyees, containing from a morbid caufe, lymph inftead of' 
yolk. 
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(A) MAMMALIA. 


"8 83. We have already fhewn, in the fecond 
chapter, the moft important circumftances relating 
to the mouth. Many fpecies of the genus /mia, 
as well as the bamfer, (marmota cricetus) and 
fome fimilar fpecies of the marmot, are provided 
with cheek pouches, in which the former, who live 
on trees, place {mall quantities of food as a relerve: 
the latter employ thefe bags to convey their winter 
provifion to their burrows*. (See note (A) at the. 
end of the chapter). ! 

§ 84. The peculiar glandular and moveable 
bag, (burfa faucium,), which is placed behind the 
palate, has hitherto been only obferved in the 
camels of the old world: and it probably ferves 


a 


I have however lately diffected a fimnia cynomolgus, whofe 
langs, liver, and omentum were befet with an abundance 
of watery cyfts of various fizes. The fluid of thefe cyfts con- 
tained “an innumerable quantity of microfcopical bodies, 
which were found; by the employment of ftrong magnifying : 
powers, to be Aydatids, with a well-formed circle of hooks, ” 
and mouth, and ee muft be EONIRELER as 5 true i 
independent animals. s 

7 An accurate defeription and delineation of thefe bags \ 


may be found’in SurLzer’s “Lay towards the Natural Hiflory  — 
of the Hamfter,” in German, p. 41. 58. tab. 3. One of the — 


moft matterly zoological Ben zootomic al monographs that 3 
has ever been publifhed. 7 
to 
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to lubricate the throat’ of thefe animals in their 
abode in the dry fandy defarts which they inhabit >. 
(See note (B) at the end of the chapter.) 


§ 85. The cefophagus of quadrupeds is dif- 
tinguifhed from that of the human fubject by 
poffefling two rows of mufcular fibres, which pur- 
fue a fpiral courfe, and decuffate each other. In 
thofe carnivorous animals, which {wallow vora- 
cioufly, as the wo/f, it is very large ; on the con- 
trary, in many of the larger berbivora, and parti- 
cularly in-fuch as ruminate, its coats are em 
tionally ftronger +. 

The opening of the cefophagus into the ftomach 
is marked by fome differences, both with regard to 
its fize, and to the mode of termination. We 
underftand, from obferving thefe points, why 
fome animals, as the dog, vomit very eafily, 
while others, as the orfe, are fcarcely fufcepti- 


* See Home’s Life of J. Hunter, prefixed to the pofthu- 
ous works of the latter, on * the blood, imflammation,” &c. ps 41. 
According to Cuvier, the common camel only, with one 
protuberance (the dromedary ), poflefles this efophageal pouch, 
and thrufts it forwards only at the rutting feafon. Me£nagerie 


du Mufeum National, pl. ı. 


* Grew may be confulted refpecting the cefophagus, as 
well as the whole alimentary canal of feveral animals of the 
different clafles. See his Mufeum Regalis Socictatis. 
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ble: of. this, procels,‘,, except: in. extremely; tare 
inftances °. me Ges eee ae | 


§ 86. The form, ftruture, and funétions' of 
the ftomach, are. fubject, to, great variety.-in this 
clafs of animals. In moft carnivorous quadrupeds ’; 
particularly thofe of a rapacious nature, it bears.a 
confiderable. refemblance, on the whole, to that-of 
the human. fubject;: its. form,. however, differs in 
fome cafes, as in; the; feal.(phoca.witulina,), where 
the: cefophagus enters directly, at the left-extremitys 
fo that: there is no, blind fac formed in the ftomach. 
In fome animals, as in the Hon; bears, &c. lit is 
divided by a flight, contraCtion) in. its, middle, into 


.3:See Profeflor Neser, DeNofologia Bruterum cum Homingus: 
Morbis comparatä. Giefs. 1798. 

“6 It feems extraordinary on the frit confideration, that 
the ruminating animals, in «whom the paflage of the~food 
form the firft ftomach into the &fophagus is very eafy, fhould 
not be excited to vomit without {uch dificulty. 

I poflefs, through the kindnefs of Mr. Hanemann, divedior 
of the veterinary {chool at Hanover, an hair-ball which-was 
difcharged by vomiting from: the.ftomach of a cow, which la- 
boured under an affection of the digeftive powers. The fub» 


ftance in. queftion was difchanged with violence, after the em-. 
ployment of fome white hellebore placed under the integn- 


‘ments of the breaft. A more detailed account will be,found 
in Voict’s ** Magazine. for the newe/l Occurrences in Natural 


Hiftory. ” .vob.2-1,P4,.037 


7H. C. Scrorper, De Digefione Animalium ‚Carnivororum,, 


Goett. 1755, 4to. 
two 
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two portions. Its.coats, particularly the mufcular 
one, are very ftrong in the carnivora °, 


§ 87. In fome berbivora the ftomach has an 
uniform appearance externally ; but it is divided 
into two portions internally, either by a remarkable 
difference in the two halves of its internal coat °, 
as in the dorf °, or bya valvular elongation of 
this membrane, as in feveral animals of the moufe- 
kind. This is alfo the cafe in the Aare and rabbit, 
where alfo the food in the two halves of ‘the 
ftomach, differs very much in appearance, parti- 
cularly if the animal has been fed about two 
hours before death. (See note(C) at the end of 
the chapter), 


* We muft not however truft implicitly to RoEDErze, 
when he fays that “the bear has two ftomachs, the firft and 
largeft of which is formed like that of a carnivorous animal, 
the fecond and fmaller like that of birds, which feed on hard 
feeds.’ 

9 On the whole internal furface of the horfe’s ftomach, 
there are found, in vaft abundance, particularly in Spring, 
the larv of two fpecies of alttus 3 viz. the effrus equi (which 
Lınnzus called efrus bovis), and thé e. hemorrhoidalis, the 
true hiftory of which has been elucidated for the firft time 
in modern days, by that excellent veterinary furgeon, Mr. 
Bracy Ciarx, in the Tranfatiions of the Linnean Society, vol. 3. 
Figuresof the es. equi and its larvz are given in my  Deline- 
ations, &c.” pl. 5. | 

Bertin in the Mem. de P Acad. des Sc. de Paris, 1746. 
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§ 88. In fome other mammalia, particularly 
the herbivorous ones, this organ confifts of two or 
more portions manifeftly diftin&t externally, and 
forming as many ftomachs. ‘There are two of 
thefe in the bamfer  ; three in the kanguroo* and 
tajacu® ; four in the /loths ™. 272 

The carnivorous cetacea have alfo a complicated 
ftomach, confifting in fome fpecies of three, in 
others of four, and even of five fubdivifions **. 


§ 89. The moft complicated and artificial ar- 
rangement, both with refpect to ftructure and 
mechanifm, is found in the well known four fto- 
machs of the ruminating animals with divided 
hoofs; of this, we fhall take as examples, the cow 


and /heep **. 
The 


This is excellently defcribed by Surzer, in his work 
above quoted. 

ı» Voyage a la Recherche de la Peroufe. T. 1. p. 134 

3 Tyson in the Philof. Tranf. vol. 13. 

% DAUBENTON, vol. 13. p- 54. and 63. and Wiısne- 
mann’s Archives, vol. 1. 

% T'yson’s Anatomy of a Porpoife, London, 1680. 4to. 
Hunter in Schneiner’s “ Contributions towards the Natural 
Hifory of Whales.’ in German, pt. I. ) 

% From the multitude of writers, who have treated, on 
the ftomach of ruminating animals, and its functions, I refer 
to the following only, on account of the plates which they 
have given, particularly fuch as exhibit the vaft increafe of 

fize 
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The firft ftomach, or paunch, (rumen, penula, 
magnus venter, ingluvies), is by far the largeft in 
the adult animal; not fo however in the recently 
born calf or lamb. It is divided externally into. 
two faccular appendices at its extremity, and it is 
flightly feparated into four parts on the infide. 
Its internal coat is befet with innumerable flattened 
papille *”. ; 

This 


fize in the firft fiomach compared with the fourth, in the 
early periods of life. 

Obferv. Anat. Collegüi privati Amflelodamenfis, pl. 1. p. 12. 

PErRAULT, Effais de Phyfique, vol. 3. p. 211. 

J.C. Pever, Merycologia, Bafil. 1635, 4to. 

J. J. Harpers Afiarium, ib. 1687, 4to. Ps 16. 

DavBENTON, tom. 4. tab. 15—18. 

To which may be added, Mr. Home’s obfervations on 
the camel’s ftomach ; which contain two excellent views of 
the cow’s ftomach by Mr. Clift, befides thofe of the oo 
Philof. Tranf. 1806, pl. 15, 16. 

17 It is generally in this firft ftomach, feldom in the fecond, 
that morbid concretions are formed, of a globular, or elon- 
gated but yet rounded figure. They are compofed of three 
kinds of fubftance: viz. of ae of the undigefted fibrous 
parts of plants, or of ttony matter 

The hair-balls, particularly in en cow, are formed of the 
animal’s own hair, which is licked off, and gradually ac- 
cumulated in the ftomach. Tiefe either retain a hairy ap- 
pearance externally, or they are covered with a dark polifhed 
fubftance, fimilar to that which accumulates round their 
molar teeth. (See #23]. 

The balls of the chamois (egagropile), confitting of vegera- 
ble matters, particularly of the macerated fibres of the 
ethufa meum, are found in the animals from which they de- 

K 4 rive 
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This is followed by the fecond PR ‚boney- 
comb bag, bonnet, or king’s-bood, (reticulum, ollula ), 
which may be regarded as a globular appendage 
of the paunch ; but is diftinguithed from the latter 
part by the elegant arrangement of its internal 


coat, which forms polygonal and acute-angled cells, | 


or fuperficial cavities. 
- The third ftomach, which is the fmalleft, is 
called the manyplus, which is a corruption ei 
manyplies (echinus, conclave, centipellio, omafum) : 
is diftinguifhed from the two former, both by is 
form, which has been compared to that ofa hedge- 
hog when rolled up, and by its internal ftru€ture. 
Its cavity 1s much contracted by numerous and 
broad duplicatures of the internal coat, which lie 
lengthwife, vary in breadth in a regular alternate 
order, and amount to about 40 in the fheep, ıca 
in the cow. 
The fourth, or the red, ( abomafum, falifcus, 
ventriculus inteflinalis), is next in fize to the 


rive their name, and are generally of a fine fpongy texture, 
covered externally with a {mooth bla ck coat. 

Of the ftony concretions, which conftitute the bezoars, the 
oriental ones are derived from the wild goats. Others come 
from the South American fpecies of camel. The latter are 
of a yellow-grey colour; the former of a greenifh-black, 
with concentrical ftrata, and generally containing for a 
nucleus a fmall bit of rice-itraw. 

In a large oriental bexoar, which I fawed through, the 
nucleus confilts‘of a red-brown, fine but compact, by fub- 
ftance, like that of the vegetable balls. 

_ paunch, 


< 
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_ paunch, of an elongated pyriform. fhape, with an 
internal villous coat like that of the human fto- 
mach, with large longitudinal Tug. | 


$ go. The three firft ftomachs are connedted 
with each other, and with a groove-like continua- 
tion of the cefophagus, in a very remarkable way. 
The latter tube enters juft where the paunch, the 
fecond and third ftomachs approach each other ; it is 
then continued with the groove, which ends in the 
third ftomach. This groove is therefore open to 
the firfl ftomachs, which lie to its right and left. 
But the thick prominent lips, which form the 
margin of the groove, admit of being drawn to- 
gether fo as to form a complete canal: which then 
conftitutes a dire& continuation of the cefophagus 
into the third ftomach. 


$ 91. The fundions of this very fingular 
part will vary, according as we confider it in 
the ftate of a groove, or of a clofed canal. 
In the firft cafe, the grafs, &c. is pafled after 
a very flight degree of maftication, into the 
paunch, as into a refervoir. Thence it goes in 
fmall portions into the fecond ftomach, from 
which, after a further maceration, it is pro- 
pelled, by a kind of antiperiftaltic motion, into 
the cefophagus, and thus returns into the mouth, 
It is here ruminated, and again fwallowed, when 
the 
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ll 


the groove ” is fhut, and the morfel of food, 
after this fecond malftication, is thereby conducted 
direäily into the third ftomach ®”. During the 


fhort time, which it probably ftays in this fituation 


between the folds of the internal coat, it is fill 
further prepared for digeftion, which procefs is 
completed in the fourth or true digeftive ftomach **. 
See note (E). | 


§ ot. A 


*® This fuppnfes a power of voluntary motion in the part. 


And indeed the influence of the will in the whole affair of — 


rumination, is inconteftablée. It is not confined to any particu- 
Jar time, fince the animal can delay it according to circum. 
itances, when the paunch is quite full. It has been exprefsly 
ftated of {ome men, who have had the power of ruminating, 
(inftances of which are not very rare,) that it was quite 
voluntary with them. I have known two men, who rumi- 
nated their vegetable food: both aflured me that they had a 


real enjoyment in doing this, which has alfo been obferved of 


others: and one of them had the power of doing it, OF ai 
ing it alone, according to circumftances. 

3 Thefe fadts were underftood by SeveErıno, who fay 
in his inftrudive Zoofomia Democritea ““ A penula et ollula 
media revomitur ad os, hinc ruminatum ad conclave de- 
{cendit, et hinc poftremo ad ventriculum proprie di&um.” 

20 I have already, on another occafion, obferved that the 


final purpofe of rumination, as applicable to all the animals, 


in which it takes place; and the chief utility of this wonder- 
fully complicated fun@ion in the animal economy, are ftill 


completely unknown; what has been already Baer om 


thefe points, is quite unfatisfaetory. 


Fasricivs au AQUAPENDENTE has fufficiently refuted the © 
old dream of Arısrorze and GaLen; that rumination fup- 
plics 
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§ 92. There are fill two peculiarities in the 
 ftomachs of fome mammalia, which muft be men- 
tioned here, before we proceed to confider that of 
birds. (For the account of the camel’s ftomach, 
fee note **, at the end of the chapter.) 

In the opofum, the two openings of the ftomach 
are placed as near, or even nearer together than in 
many birds; contrary to the ufual rule, in this clafs . 
of animals. 

There is a peculiar glandular body at the upper 
orifice of the deaver’s ftomach, about the fize of x 
florin, full of cavities, that fecrete mucus. It refem- 
bles, on the whole, the bulbus glandulofus of birds ; 
and aflılts in the digeftion and animalization of the 
dry food, which this curious animal takes, confitt- 
ing chiefly of the bark and chips of trees, &c. 
See note (F). 

The ftomach of the pangolin (manis pentadadyla J 
is almoft as thick and mufcular as that of the galli- 
naceous fowls, and contains, like that of granivorous 


plies the place of incifor teeth, the materials of which, are 
applied, in thefe animals, to the formation of horns. Pers 
RAuLT and others fuppofed, that it contributed to the fecu« 
rity of thefe animals, which generally eat much, and are 
timid, by fhewing the neceffity of their remaining long em- 
ployed in chewing, in an open pafture. But the Indian buf- 
falo ruminates, although it does not fly even from a lion, 
but rather attacks, and often vanquifhes that animal. And 
the wild goat dwells in Alpine countries, which are inaccef- 


- fible to beafts of prey. 
birds, 
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birds, {mall ftones and gravel, which are probably | 


{wallowed, for the fame agi asin thofe hanes a 


‘See note (G). tad sorad.t 


(B) BirDs. 


§ 93. As we have fpoken cia oy the de 
pouches of fome mammalia, we mußt herey take 
notice of the throat fack, which is found in the male* 
buftard, under the integuments of the front of the 
neck; and opens by a wide aperture under the 


tongue: its ufe has not been hitherto difcovered*, — 


See note (N). 


'$ 94. The cefophagus, which generally de- 
fcends on the right of the trachea, as weil as its 
opening into the ftomach, is of immenke fize in 


* That is to fay, they are not {wallowed, as Burr fup- 
pofed, in the 2d vol. of Afatic Refearches, to afford nourifh- 
ment; but in order to kill and bruife the infe&s, &c. which 
form the ordinary food of the animal, and which might 
otherwife, by means of their vitality, refift the chemical ac! 
tion of the gaftrie juice; as the inteflinal worms and waters 
newts, which have been fwallowed, do in man and other 
mammalıa. | | 

? The late Dr. Brocu fuppofed, that he had found this 
part in the female bird. This was probably a miftake;; for 
I have lately examined a female buftard, in which mere was 
no trace of the part. 

3 Enwarns’s Natural Hifory of Birds, tom. 2. tab. 73. and 
SCHNEIDER, Comment. ad reliqua Librorum, Frider. 2ndi, p. 9: 


many 
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many carnivorous birds; confiderably larger indeed 
tham the inteftinal canals. Thecapacioufiels of this 
tube) enables it hold ifor aitime* the entirefith, and 
large: bones; which. thefe birdsfwallow, and which 
Cannot: beicontained inthe ftomach’; and’ to facili- 
tate; the! difcharge, by vomiting the indigeftible re- 
mains ‘ofthe food; which form: ballé of hair; feathers, 
i Bi arated ‘bie note (1). 

aig 95. The bebop gi expands ‘juft. before the 
ri) intosthevcrop\ (ingluvies, prolobus, le yabot), 
which’ is:furnifhed with numerous mucous, or. fäli- 
vary glands, difpofed in many cafes in regular rows. 
In fuch: birds, as nourifh their young from the crop, 
the glands {well remarkably at ‘that time, and fe. 
crete a greater quantity of fluid®. This part is 
found: Jand birds only, but not in’ all of thefe; 
it exifts ino all: the galline, and’in fome birds’ of 
of'prey ’. See note (K). 

cd A fea-gull, which I kept alive for fome years, could fvwal- 

low bones of three or four inches in length, fo that the lower 
end_only reached the ftomach, and was digefted, whilk the 
reit projected into therzfophagus, and defcended Brad 
in proportion as the former was diflolved. 

> Hunter on the Animal. Economy, p- 193« 

“ This takes place in an inverfe ratio to the age of the. 
young pigeon, as long as the old birds keep their food in 
the crop. See Viridet du bon Chyle, pour la Produétion du Sang, . 


bere pe 780 
? See Worr, in Voicr’s Magazine, vol. 1. p. 72. 


§ 96. 
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§ 96. There is another glandular and fecretory: ‘ 
organ, much more common than the crop, belong — 


‚ing indeed moft probably * to’ the whole  clafs. 
This is the bulbus glandulofus (echinus, infundibulum, 
proventriculus, corpus tubulofum), which is fituated 
before the entrance of the &fophagus into the pro- 
per ftomach, and whofe form and ftru&ture vary: 
confiderably in the different:genera and fpecies. | In; 
the ofrich, for example, its magnitude and form 
give it the appearance of a fecond ftomach*, ”In 
fome other birds, as the pjfittaci, ardee (crane, 
ftork, &c.), its appearance is different from that of 
the proper ftomach, but its fize is larger; while, 
on the contrary, in gallinaceous fowls, it is much 
{maller®. See note (L). 


:$ 97. In moft birds, the ftomach lies at the 
upper *° part of the abdomen, that is, clofe to the 


fpine, and refts, in a manner, on a ftratum of in- 


teftines ; in the cuckoo, on the contrary, it lies be- 
low. This peculiarity docs not, however, belong 


* It appears, however, that the bulbus ‘glandulofus is 
wanting in fome birds, as the king shfher. 


* Hence Varısnterı calls it in this animal, “ the fr flo-' 


mach ;” fee his “ Anatomy of the Ofrich,” in Italian, 1713, 
p- 159. 


9 For an account of feveral other variations‘in the firnca 


ture of this part, in different birds, fee the Parifian “ 72. 
‚moires pour fervir al Hiffoive Naturelle des Animaux.” 
© See note I. § 40, 
exclufively 
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exclufively to that curious bird; for I have found. 
it in the ramphajtos, and the corvus caryocatadtes (the 
_nut-cracker). 

A deviation from the natural ftru@ure, which is 
completely unparalleled, occurs in the ftomach of 
the cuckoo. The gizzard of this bird is covered 
internally with an abundance of fhort, briftly, and 
fpiral hairs, lying clofe together. 


§ 98. The ftrudture of the ftomach differs moft 
widely in the different orders and genera of this 
clafs. It appears merely as a thin membranous 
bag, in feveral of thofe which feed on flefh and 
infects, when compared with the thick mufcular 
globes of the granivorous genera. But there are 
both many intermediate links * between thefe ex- 
tremes, and at the fame time confiderable analogies 
in the ftructures, which are apparently the moft op- 
pofite. This is particularly obferyable, in the courfe 
of the mufcular fibres, and in the callous ftru&ture 
and appearance of the internal coat ‘*; in which 


SO ee 


“ Herissanr thought this circumftance peculiar to the 
cuckoo; and hence explained, why that bird does not incu-- 
bate. Mem. del’ Acad. des Sc. 1755. 

” Harzer has collected a Number of thefe in his Element. 
Phyfiolog. t. 7. p- 115. 

"3 DuvERNEY, Oeuvres Anatomiques, tom. 2. p. 447. 

“ WEPFER, Cicuie Aquatice Hiforia et Noxa, ps 174. This 
is, on the whole, a moft inftrudive work in this branch of 
zootomy,. 


points, 
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points, many of what are called membranous fto- 
machs, have a great refemblance to thofe of the 
gallina. 


$ 99. Both parts, but particularly the mufcular, 
are very ftrong in the gizzard (ventriculus bulbofus ) 
of granivorous birds". We find here, inftead of 
a mufcular coat, four immenfely thick and powerful 
mufcles: viz. A large hemifpherical pair at the 
fides (laterales_), and two fmaller ones ( intérmedii 7 
at the two ends of the cavity. All the four are 
diftinguifhed, both by the unparalleled firmnefs of 
their texture “, and by their peculiar colour, from 
all the other mufcles of the body. 


_ The internal callous coat muft be confidered as 


a true epidermis ; fince, like'that part, it: becomes 


gradually thicker from preffure and rubbing”. It 
forms folds and depreflions towards the cavity of 
the ftomach : and thefe irregularities are adapted to‘ 
each other on the oppofed fürfaces. The cavity of 
this curious ftomach, is comparatively fmall; its’ 


lower orifice is placed very near the upper. Every 
part of the organ is, indeed, calculated for. producing 


* J.C. Pever, Anatome Ventriculi Gallinacei, in his Exercit. 
de Glandulis Inteftinor. Scafhus. 1677, 8 

© W. G. Muys, De Carnis Mufculofe StruGurd. Leid. 
A741. gto. tab. 1. ie 

1 Monro’s Zjay on Comparative Anatomy. 


very 
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very powerful trituration “; and this is {till further 
promoted, by the well-known inftin@ive practice of 
granivorous birds, of {wallowing {mall hard ftones 
with their food ®. ' 


C. AMPHIBIA. 


5 1co. The capacious cefophagus of the turtle; 
has a very ftriking peculiarity in its ftructure: its 
internal 


The numerous experiments, which Reaumeur pers 
formed, in order to determine the extent of this triturative 
power, are univerfally known. There are two curious ob« 
fervations on this fubje@, lefs generally known. Ferıx 
Prater found an onyx, which had been fwallowed by a hen, 
to be diminifhed by one-fourth in four days; and a Louis d’or 
loft in this way 16 grains of its weight. See SwAmMMERDAM, 
Biblia Nature, p. 168. 

The end and ufe of fwallowing thefe ftones, have been 
very differently explained. Crsaurınus confidered it ra- 
ther as a medicine than as a common afliftance to digeftion. 
Borruaave, as an abforbent, for the acid of the ftomach. 
Reni, as a {ubftitute for teeth. According to Wuytt, it is 
a mechanical irritation, adapted to the callous and infenfible 
nature of the coats of the ftomach. SPALLANZANI rejected 
ali fuppofition of defign or objec, and thought that the ftones 
were fwallowed from mere ftupidity. I think there is not 
much fagacity to be difcovered in this opinion, when we 
confider that thefe ftones are fo effential to the due digeftion 
of the corn, that birds grow lean without them, although 
they may be moft copioufly fupplied with food. This para- 
doxical opinion has, however, been already refuted by 
J. Hunter, in his “ Animal Economy,” p. 155.5; and G. 
Forpvcz, on Digeflion, Pp. 23. 

me ; The 
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internal coat is befet with * innumerable large, firm, 
and pointed procefles of a white colour. “Their 


points are all directed towards the ftomach; and 


they probably ferve to prevent the return of the 
food, which can only enter the ftomach gradually. 


rar The cefophagus of the crocodile is of the 
funnelifhape; the ftomach of the animal refembles, 
although not very clofely, thatiof the granivorous 


_ birds, in the nearnefs of its two apertures, and the 


thicknefs of its coats. 


§ ı02. The ftomach of ferpents can hardly be 
difinguifhed from the cefophagus, except that it is 
fomewhat larger. It is very fhort, when compared 
with the great length of that tube. (See note (M). 


(D) Fisues. 


§ 103. The cefophagus is fhort in moft of this 


clafs. But this character is not univerfal, as Arıs- 


The ufe of {wallowing thefe ftones, feems to me, to confift 
in this, that they kill the grain, and deprive it of its vitality, 
which otherwife refifts the adion of the digeltive powers. 
(See $ 92, note 1.) Thus it has been found, that if the 
oats and barley given to horfes, are previoufly killed by 
heating, the animal onlv requires half the quantity, and yet 
thrives equally: 

* Rursch;. Tbefaurus Anatomicus, 8vo. tab. 2. 


TOTLE 
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ToTLe fuppofed”; nor is a long cefophagus pecu- 
liar to fithes of an elongated form. (See note (N). 


§ 104. The fize and form of the ftomach vary 
very confiderably in this clafs. Its coats are thin 
in moft fifhes ; but in fome they are very thick and 
mufcular 4, and have a callous internal covering : 
ftill, however, the refemblance between thefe and 
the ftomachs of granivorous birds is very remote. | 


(CE). Insects. 


§ 205. I have already obferved, on another 
occafion *, that the bufinefs of nutrition in infeéts, 
does not feem to have for its objeét, the mere pre- 
fervation of the individual, as in molt red-blooded 
animals; but chiefly the confumption of organifed 
matter; which will appear clearly, from confidering 
the ftru&ture of their alimentary canal. © In moft of 
thofe, which are fubje&t to a metamorphofis, the. 
ftomach, in the larva ftate, is of a great fize, in. 


een I ytaeen 29 3 hr engen la 3 oe dy 
* See Faprıcıus AB AQUAPENDENTE, p. 101. of the edi- 
tion quoted above. R 
3 Reprefentations of the ftomach of fevera] fifhes, may be 
feen in the 2d vol. of Corzins’s Syßem of Anatomy. Lond. 
1685, and in the “Mémoires prefentes,” &c. by Vıcov’Azra. 
* RONDELET, p. 70. 
* Inthe “ Manual of Natural Hiftory,” in German, p. 298. 
edition 6th. 


L,2 come 


148 CHAPTER VI. 


comparifon with the fhort inteftinal canal: while 
thofe on the contrary, which take little or no nou- 
rifhment in their perfect ftate, have this organ re- 
markably diminifhed, and as it were contracted *. 


§ 106. Our limits will allow us to take but 
little notice here of the endlefs varieties, and pecu- 
liarities of internal ftru€ture, which occur in the 
different genera and fpecies of this multiform clafs 
of animals. We fhall therefore only beftow two 
words? on thofe of the cefophagus and ftomach. 
In feveral cafes, the commencement and termina- 
tion of the alimentary canal, the cefophagus and 
rectum, are furrounded by an anular portion of 
the fpinal marrow. 


* Compare, for inftances the ftomach of the larva of the 
papiko urtice, with that of the perfect butterfly, in SwammeEr- 
pam, Biblia Nature, tab. 34. fig. 4. and tab. 36. fig. 1. 

3 There are feveral delineations of the ftomach, in the dif- 
ferent orders of this clafs, viz. that of the frarabaus nafıcornis, 
in SwamMERDAM, tab. 27. Of the earth-beetl, in Rose, 
vol. 2. tab. 8 Of the ftag-beetle (/ucanus cervus), ibid. 
tab. 9. Of the earwig, in C. F. PosszLrt, Tentamina circa 
Anatomiam forfeule Auricularie. Jen. 1800, 4to. fig. 26. Of 
the gryllus verrucivorus, ‚in RöseL, vol. 2. tab. 9. Of the 
filkworm, in Marericui, de Bombyce, 1669, 4to.; in Rosen, 
vol. 3. tab.g.; and Bısıena, in the Comment. Inflit. Bonon. 
tom. $. part I. tab. 2 and 3. Of the cofus, in Lyoner’s 
chef d’ceuvre, “ Anatomie de la Chenille,” &c. Of the ephe- 
mera horaria, in SWAMMERDAM, tab. 15. Of the larva of the 
mnufca chamaleon, ibid. tab. 41. OF the mufca putris, ibids 
tab. 43. OF the loufe, ibid. tab. 2. 


In 
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In the earwig (forficula auricularia), the upper 
orifice of the ftomach is furnifhed with two rows 
of teeth *. 

In fome of the gryllt (grafshoppers), the ftomach 
itfelf is fma!l, but the cefophagus much larger. 

In fome fpecies of that genus, particularly in the 
gryllus gryliotalpa, the ftomach confifts of three or 
four veficular portions‘, which have been come 
pared with the ftomachs of the ruminating mame 
malıa °, | 

We have already (§ 1, note 1.) mentioned the 
ftomach of the /obfer, and fome other fpecies of 
the genus cancer’; which is provided with feveral 
portions of bone. It contains alfo three teeth, 
which, together with the ftomach itfelf, are annually 
reproduced, at leaft in the craw-fi/b (cancer aftacus ), 
(See note (O). 


(F) VERMES. 


4 107. We can only fele& a few inftances', 
as 


oe 


* PosseLTt, inthe work above quoted, p. 27. fig. 27. 

> Cuvier, in the Mémoires de la Secieté d’ Hift. Nat. de Pad 
ris, an. 7. tab. 4. 

© SwAMMERDAM, Algem. Verhandel. van de Bloedeloofe Dicer. 
kens. Utrecht, 1969, 4to.; and G. H, Vauscuu, Zecatof- 
tee Obf. Aug. Vind. 1675, 4to. p. 71. 

7 See Wırrıs, De Anima Brutorum, for a reprefentation of 
thisinthe craw-fijfb. Allo Röser, vol. 3. tab. 58. 

’ The following zootomilts have given us seprelentasons 

ı 3 of 
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‘as examples of this clafs, which lie a great 
number of creatures, ‘differing widely from. each 
other. Ne 

„Ehe aphrodite Wee (lea-moute), which i 
well- known, on account of its beautiful colours, 
poffelles a ‚very ‘remarkable ftomach. The form 
and fize. ‘of the vifcus, refemble thofe of a date, 
while i in flrength and compaétnefs of texture, it 
approaches to that of granivorous birds? ' 


i 


The cefophagus is expanded into a crop in many 
sepacea, particularly among ‚the bivalves; and it is 
covered internally with numerous {mall teeth *. 


w 


of the ftomach, in the different orders of vermes : viz. Tyre 
son, of the round worm (/umbricus teres, efcaris lumbricoides ), 
in the Philof Iranf. vol. 13. No. 137; which may be com- 
pared with Werner, Vermium Intefin. Expofitio. Lipf. 1782. 
tab. 7. Wiutuis, of the earth-worm, tab. 4. Alfo VANDELLI, 
Dif. de Aboni Thermis, &c. Patav. ı7 75% 8vo. Moranp, 
of the leech, in the Mem. de P Acad. des Sc. an. 1739. As well 


as Bısıena, in the Comm. Iniit. Bonon. tom. 7, D4102;. OF: 


the flug, SWAMMERDAM, tab. 9. Of the cuttle-fifb, ibid. tab. 
Sa alfo Mono, On the Ph wfiolegy of Fifkes, tab. ot. LOLT, 


of feveral teftacea, in his “ Teflacea ulriufque Sicilia,” viz. the 


pholas datiylus, tom. 1, tab. 7.; the éellina planata, tom. 1. 


p- ı4. Madara Neapolitana, t tom. 2. tab. 19.3; the venus chione, 
tab. 20. Of the fuail, Swammernam, tab. 5. Of the fea 
hedge-hog (echinus efculentus), Monro, tab. 32. 

* See Patras, Mifcellanea Zoologica, tab. 7 

-3 For inftanée} in the chiton cinereus, fee PoLi, tom. 1. tab. 
3: Compare alfo the cefophagus of the cultle-fifh, which is 
furnifhed with teeth in the fee manner. See Turser- 
ViLLE Nerpmam’s * Nouvelles Obfervations Microfcopigqurs,”? 
tab. 3.. | | 
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The powerful ftomach of the Sulla lignaria, con- 
tains three hard calcareous fhells, by which the ani- 
mal is enabled to bruife and matticate the other 
teftacea, on which it feeds 4, 

In moft of the proper mollu/ca, the ftomach is of 
a fimple membranous ftruäture, and of very dif- 
ferent comparative magnitudes. I have found it 
very large in the /cyl/ea pelagicum. It occupies the 
greateft part of the body in the /eech, and is di- 
vided internally by means of ten imperfect parti- 
tions, into fomewhat feparate portions. 

Laftly, the armed polypes (/ydra), and other 
fimilar zoophytes, can hardly be confidered as any 
thing more than a mere {tomach, having its open- 
ing furnifhed with tentacula, (See note (P) at the 
end of she chapter.) 


Additional Notes to the Sixth Chapter. 


(A) A cheek-pouch exifts alfo in the ornitho- 
rhynchus paradoxus. Phil. Tranf. 1800, part 1, 


tab. 2. fig. 2. 
The jalivary glands of the mammalia exhibit 


4 Draparnaup, in the new Fournal de Phyhque, tom. 7. 
p. 146. This {tomach, was lately taken by fome naturalifts, 
for a peculiar genus, of an entirely new order of three-/belled 
tefacsea. 


LG very 
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very few variations in ftruéture. They are fmall in 
the carnivora, as maftication, properly fo called, 
can hardly be faid to take place i in them. On the 
contrary, the ruminantia and folipeda have them 
bey large. The fize of the fub-maxillary gland, 
in particular, is remarkable in the cow and /heep : 
it extends along the fide of the larynx, quite to the 
back of the Shari | 

The parotid and fublingual glands do not exift 
in the amphibious mammalia, as the feal: the teeth 
of that animal are only adapted for feizing their 
prey, and muft be utterly incapable of maftication. 
The'fame remark may be made on the cetacea, where 
the falivary fyftem feems to be altogether deficient. 
- The mucous glands, which conftitute the /abiales 
and buccales of man, are larger and more diftiné 
in fome animals. ‘There is a row of thefe oppofite 
to the molar teeth of the dog and cat, penetrating 
the membrane of the mouth by feveral {mall open- 
ings. Thore is alfo a confiderable gland in the 
dog, under the zygoma, and covered by the maffe- 
ter. Its dua, equal in fize to that of the parotid, 
or fub-maxillary glands, opens at the pofterior ex- 
tremity of the alveolar margin of the upper jaw. 
The molar glands and their openings, are very con- 
fpicuous in the pig. The cow and /heep have an 
aflemblage of fimilar glands in the zygomatic foffa: 
their excretory duis open behind the laft fuperior 
molar tooth. 


(B) No 


ON THE ESOPHAGUS AND STOMACH. 153 


(B) No mammalia poffefs an uvula, except 
man, and the mie. As the cetacea poffefs no 
noftrils, they have not of courfe any velum pa- 
lati. 

The parts about the pharynx exhibit a very 
fingular f{tructure in thefe animals. The la- 
rynx is elongated, fo as to form a ‘pyramidal 
production, on the apex of which, its opening is 
found. The projection of this part will divide the 
pharynx; and the food mutt pafs on either fide of 
the pyramid. A mufcular canal extends from the 
pharynx to the blowing holes, and is attached to 
the margin of thofe apertures. The circular fibres 
of this tube, form a fphindter mufcle; which, by 

contracting round the pyramid, cuts off the com- 
_ munication between the blowing holes and the 
mouth and pharynx. 


(C) In the animals alluded to in this para- 
graph, the left half of the ftomach is covered 
with cuticle, while the other portion has the 
ufual villous and fecreting furface. The cuti- 
‘cular covering, forms amore or lefs prominent 
ridge at {its termination, The left portion of 
the cavity may be regarded as arefervoir, from 
which the food is tranfmitted to the true die 
geftive organ; and the different ftates, in 
which the food is found in the two parts of the 
cavity, juftify this fuppofition, Hence thefe fto- 
machs form a connecting link between thofe of 

ruminating 
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ruminating animals on one fide;.and fuch aschave 
the whole furface villous; on the,other. 

(D) The larve of the efrus equi (the large 
horje-bot), attach „themfelves to every,-part-of the 
ftomach, but are in general moit. numerous about 


the pylorus; and are fometimes,.but much lefs 7 


frequently, found in the inteftines.. They hang 
mott commonly in clufters, being fixed by the 
fmall end to the inner membrane of. the ftomach, 
where they adhere, by means of two fmall hooks, 
or tentacula. When removed from the ftomach, 
they will attach themfelves to any loole membrane, 
and even to the fkin of the hand; for this purpofe, 
they draw back their hooks almoft entirely within 
the fkin, till the two points of thefe hooks come 
clofe to each other; they then prefent them to the 
membrane, and keeping them parallel till it is 
pierced through, they,expand them in a lateral di- 
reCion ; and. afterwards, by bringing the points 
downwards, or towards themfelves, they include a 
fufficient piece of the membrane with each hook, 
and thus remain firmly fixed, for any length of 
time, without any further exertion of the animal. 
They attain their full growth about the latter end 
of May, and are coming from the horfé from this 
time to the latter end of June. On dropping to 
the ground, they foon change to the chryfalis, and 
in fix or feven weeks the fly appears. This bot is 
larger and whiter than that of the @frus ba 
SR Kua | | morbsidalisg 


@ 
ON THE (ESOPHAGUS AND STOMACH. 155 


morhoidalis, which has a reddifh caft; but in’ its 
ftructure, and fituation in the animal, refembles the 
former. It is found, however, to hang about the 
rectum, previoufly to quitting it, which the large 
horfe-bot never does. ot a 

Veterinary practitioners do not feem to have de- 
cided hitherto, whether thefe animals are prejudicial 
to the horfe; nor even whether they may not be 
actually beneficial, Their almoft univerfal exift- 
ence.at a certain feafon, even in animals perfedtly 
‚healthy, fhews that they produce no marked ill 
effect: yet the holes which they leave, where they 
were attached to the ftomach, could hardly be made, 
without caufing fome injurious irritation. 

For the mode, in which thefe bots gain admiffion 
into the ftomach, as alfo for a moft interelting ge. 
neral account of their hiftory and ftru@ure, fee 
Rezs’s Cyclopedia, art. Borrs; which was fur- 
nifhed by Mr. CLarkz, and from which the pre- 


ceding account 1s borrowed, 


(E) The food of carnivorous animals approach- 
ing in its conflituent elements more nearly to 
thofe of the animal, than that of the herbivorous 
tribes ; is more eafily reduced into the ftate, which 
is required for the nourifhment of the body, in the 
former than in the latter cafe. Hence arifes a lead- 
ing diftinétion between the ftomachs of thefe claffes, 
In the latter animals, the celophagus opens confi- 
derably to the right of the great extremity, fo as 

to 
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toteave a large cul de fac on the left fide of the 
ftomach ; and the {mall inteftine commences near 
the cardia, leaving a fimilar blind bag on the right. 
The food muft be detained for a long time in fuch 
a ftomach, as the paflage from the cefophagus, to 
the pylorus is indirect and highly unfavourable 
to fpeedy tran{miffion. Animals of the mou/e kind, 
and the rodentia fhew this ftru€ture very well; it 
is very remarkable in the mus quercinus, (CUVIER 
Legons, &c. tom. 5. pl. 36. fig. 11.) In the car- 
nivora, the ftomach, which is of a cylindrical form, 
has no cul de facs; the cefophagus opens at its 
anterior extremity, and the inteftine commences 
from the pofterior; fo that every thing favours a 
quick paflage of the food. Animals of the weafel 
kind, which are very truly carnivorous, exhibit 
this {tructure the moft completely. The /ea/ alfo 
exemplifies it; and the Zion. (Cuvier, pl. 36. 
fig. 7). 


(**) The peculiar ftru@ure of the ftomach in 


the camel and lama, which enables thefe animals — 


to take at one time a fuflicient quantity of water 
to laft them for two, three, or more days, and 
thereby renders them adapted to inhabit the dry 


and fandy deferts, which conftitute their natural — 


abode, has been entirely omitted by the author. 
The fluid, which they drink, is depofited in nume- 


rous cells formed in the fubftance of their firft and _ 


fecond ftomachs, by ftrong bands of mufeular 
fibres 


% 
4 
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fibres crofling each other at right angles. It fhould 
feem that the animal has the power of clofing thefe 
cells, by the contraction of thofe fibres which form 
the mouths of the cavities; or of expelling the 
contained fluid by putting the other portions of 
fibres in action. | 
This cellular ftructure is found in two parts 
of the firft fomach; and it occupies the whole of 
the fecond. It was found ina dead camel, that 
thefe cavities would hold two gallons of fluid: 
but they were probably more capacious during 
life, as the animal in queftion always drank fix or 
feven gallons of water every other day, and took 
more in the intermediate time. Mr. Bruce ftates 
in his travels, that he procured four gallons 
from one which he flaughtered in Upper Egypt. 
(SHaw’s Abridgment of Bruce’s Travels, ed. 3. 
PP BPERS ss Foi | 
As all the food which the animal takes paffes into 
the firft ffomach, the water of the cells in that part 
becomes turbid; but it remains perfe&tly pure in the 
fecond, where it refides in the greateft quantity: 
which circumftance accounts for travellers being 
able to drink it on an emergency. The mufcular 
bands, which form the groove defcribed at § go, 
are particularly ftrong; and by drawing the third 
ftomach to the cefophagus, convey the ruminated 
food through the fecond, without polluting the 
water in its cells. Hence the food that has been 
macerated in the paunch muft be fent back to the 


mouth 
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mouth direäily from that cavity, without pafling 
into the fecond ftomach, as it does in the cow. ‘See 
““ Obfervations on the camel’s ftomach, re{pecting 
the water which it contains,” &c. by E. Home, 
Efq. Philof. Tranf: 1806. ham 

The cells are defcribed and delineated, but very 
imperfeätly, by the Parifian difle@ors. -De/cription 
Anatomigub, &c. p. So. | 

The ftructure of thefe parts in the Jama, accord- 
ing to the account which Cuvier has given of 
them, from the examination of a fetus, does not 
feem to differ effentially from that of the camel, 

Légons d’Anat. Comp. tom. 3. p. 397. 

Mr. Home alfo deferibes a projeQing glandular 
body in the fourth ftomach, near the pylorus, both 
in the cow and camel. He ftates that it may 
[hut that aperture. ‘The fame body is reprefented 
‘as very large in the lama, by Cuvier loc. cit. 


(F) According to Cuvier, there is a gland, as 
large as the head of a man, fituated between the 
the coats of the ftomach in the manati (tricheus 
_manatus borealis). It is placed near the cefophagus, 
and difcharges, on preflure, a fluid like that of the 
pancreas by numerous fmall openings. 

 Ligons d@’ Anat. Comp. tom. 3. p. 401. 

Mr. Home is of opinion, that a glandular ftruc- 
ture exifts in the ftomach of the /ea-otter near the 
pylorus. Philof. Tranf. 1796. pl. 2. And Mr: 


Macartney has difcovered an arrangement of 
spun glandular 
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glandular bodies in the dormou/e, round the cefo= 
phagus juft before its termination, fimilar in fitua- 
tion ane appearance to the gaftric ER of birds. 


(G) The fomach of the aris bibl naboas ote 
is covered with cuticle, and poffeffes fharp horny’ 
papilla near the pylorus. The animal fwallows 
-fand, which may probably affift in the reduétion of 
the food, as the gravel does, which is fwallowed by 
the gallinaceous birds. Home in the Philo of. Tranf. 
1802. p. 2. : 


(H) A very remarkable dilatation of the fauces: 
occurs in the pelican. An immenfe pouch, capable! 
of holding feveral quarts of water, lies between thé’ 
branches of the lower mandible, and conftitutes 
a refervoir for the food, which confilts of fifhes. 
By means alfo of this bag, the animal feeds its 
young, until they are of fufficient ftrength to pro- 
vide for themfelves. 


(1) Proper falivary giands, fuch I mean, as fe- 
crete that clear and limpid fluid conftituting the 
faliva, do not exift in birds. For mattication, or 
the comminution of the food, and its reduction’ 
into a foft pafte, to which fun@ion thefe glands are’ 
entirely fubfervient, is not performed in the mouth 
of thefe aniamls, but in their gizzard. Birds 
however have a very copious apparatus of thofe 
mucous follicles, which form the glandule labiales, 

buccales, 


i6o ADDITIONS TO CHAPTER YI. 


buccales, linguales, &c. of the human fubjet. The 


fides of the tongue, the under furface of that organ, 
and the entrance of the «fophagus, are befet with 
numerous openings of thefe glands, which furnifh an 
abundant fupply of vifcid mucus to defend the 
tender lining of thefe parts from the hard bodies, 
which conftitute the food of feveral birds. Thefe 


apertures are very confpicuous in the gallinz.. 


The ofrich in particular, has two flattened bodies 
at the upper and back part of the palate, which 
may be compared in fome refpeäts to tonfils. The 
furface of thefe is covered with innumerable fora- 
mina, from which a tenacious mucus may be, ex- 
prefled. The foft palate, &c. are entirely deficient 
in birds: the noftrils open on the bony palate by 
longitudinal flits, the fides of which are guarded 
by foft pointed papillze. 


(K) The crop of the common fowl, and of the 
other galling, is of a globular form, and placed 
juft in front of the cheft. The &fophagus, which 
apens at its upper part, commelices again about 
the middle of the bag, fo that the crop itfelf forms 
a cul de fac, or bag out of the regular courfe of 
communication between the two openings of the 
cefophagus. In the pigeon there is a fpherical bag 
formed on both fides of the cefophagus ; which tube 
itfelf is very large in the pouting pigeon, and admits of 
being diftended with air, fo as to caufe the appear- 
ance from which the name of the bird is derived. 


In 
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In the birds, which we have now ‘mentioned, the 
crop mutt be confidered as an organ for macerating 
the dry \and hard vegetable fubftances, which con: 
flitute the food of thefe animals; ‘The ‘accipitres 
alfo, have this dilatation; but it muft be regarded 
in them. merely as a refervoir for the food, which 
does not require any previous foftening. It is want- 
ing. in the’ pifeivorous birds; but its place is fup- 
plied by. the; great fize of the cefophagus, in which 
entire fifhes: are held until they can pafs into the 
ftomach. . . The Aeron, cormorant, &c. exemplify 
this. ref 


.| (L). The term dulbus glandulofus (ventricule Suc- 
centurié, CuvizR) is applied to a {mall portion of 
the cefophagus, juft- before its termination in the 
ftomach. This part is obvioufly rather larger and 
thicker.in its coats than.the reft ofthe tube. Its 
{tructure may be moft clearly difcerned: in the gal- 
linaceous genera. ‘The oefophagus confilts, as in 
other parts, of its two coats, the mufcular and 
villous: but a vaft number of glandular bodies, 
cylindrical in form, and arranged in clofe appofi- 
tion to each other, ‚arg,interpofed between thefe 
tunics, and entirely furround the tube; conftituting 
the “ zone of gaftric glands” of Mr. Macartney, 
(Rexs’s Cyclopedia, Art. Birds), Thefe bodies 
have a hollow internally, and they open into the 
cavity of the dulbus. The fluid fecreted by them, 
which from their number and fize, mutt be furnifhed 
M in 


. & 
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in great abundance, pafles into the gizzard, and 
mixes with the food in proportion as it is triturated 


by that organ. Thefe glands are much lefs diftin® | 


in thofe birds which live on animal food, as the 
accipitres, and the pifcivorous genera, but they exift 
univerfally, and their openings can always be dif- 
cerned. The ofrich affords an opportunity of ex- 
amining them to great advantage. In the African 
fpecies, of which 1 diffe€ted an individual, the 
cefophagus was dilated into an immenfe bag, 'capa- 
ble of holding feveral pints of water, and five or 
fix times larger than the gizzard itfelf, which was 
placed on the right and anterior part of this dilata- 
tion. The glands did not furround the tube, fo 
that the term of zone would be here inapplicable. 
They formed a long but narrow band, commencing 
at the termination of the cefophagus, and running 
along the front of the bag towards the gizzard. 
This band meafured about twelve inches in length, 
and not more than three at its greateft breadth. 
The fize of the individual glands varied: they were 
largeft in the middle, and decreafed towards either 
margin of the band. Some of them equalled’a 
large pea ; and their openings were in proportion. 
‘They were arranged in clofe appofition to each 
other, and the inner furface of the pouch was 
covered by a continuation of the infenfible lining 
of the gizzard, which feparated nee eafily from 
the furface. 


(M) Reptiles 
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(M) Reptiles refemble birds in having their 
noftrils terminate by two longitudinal flits on the 
palate; and in the want of velum palati, and 
epiglottis. 

The cefophagus of the ferpent kind is of im- 
menfe magnitude; for thefe reptiles fwallow ani- 
mals larger than themfelves, which are retained for 
a confiderable time in the tube, and defcend into 
the ftomach by degrees, where they are flowly fub- 
jected to the action of the gaftric juice. The whole 
procefs fometimes occupies many days or even 
weeks. 


(N) From ‘the peculiar formation of the nofe 

of fifhes; and from their refpiring by means of 
gills, their fauces have no connedion with any 
nafal cavity, or glottis. 
Ihe cefophagus is of great wide in fifhes ; and 
is diftinguifhed with difficulty in many cafes from 
the ftomach. Thefe animals fwallow their food 
whole, without fubjecting it to any maftication; 
and if the ftomach will not hold the whole, a part. 
remains in the cefophagus, until that, which has 
defcended lower, is digefted. The alimentary 
canal is generally very fhort ; fometimes extending 
ftraight from the mouth to the anus wich very 
little dilatation; as in the lamprey ( Petromyzon 
marinus ). 


M 2 (O) Cruf- 
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(O) The: cruftacea, and fome infeéts, are fur- 
nifhed with organs of maftication of fimilar ftructure. 
Their mouth is formed of two or more pairs of 
jaws placed laterally. Thefe move from without 
inwards, and vice verfä ; whereas thofe of red- 
blooded animals. move from above downwards, 
and back again. ‘The parts, which are termed 
the lips of infects, are two bodies ;. of which one 
is placed above or in front of the jaws, and the 
other below or behind them. The palpi or feelers 
are articulated to the jaws. All infects, which 
have jaws, poflels the power of mafticating. hard 
animal and vegetable fubftances; for thefe parts 
-are of a. firm horny. texture, and in many’ cafes are 


very large, when compared with the fize of the | | 


anımal. | 

The locufts (grylli), the dragon-fly (lilellula), 
the beetles, and particularly the /ucanus cervus, or 
ftag-beetle, and the AZaphylinus maxillofus, are ex» 
amples in which the jaws are very large and mani- 
feft, and often poflefs denticulated edges. All the 
genera of the following orders have jaws; viz. the 
coleoptera, orthoptera, neuroptera and hymenopteras 
The. infects of the remaining orders derive their 
nourifhment chiefly from liquids; which they get 
either from animal or vegetable . fubftances by 
means of a fpiral and tubular tongue, or: a foft 
probofcis, (as in the Jepidoptera), with a broad 
opening, admitting of extention and retraction, 


8 | (the 
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(the hemiptera), ora horny pointed tube, contain- 
ing fharp briftly bodies internally (the diptera and 
aptera_). 

~ The ftomach of the bee is a tranfparent mem- 
branous bag, in which the nectar of the flowers is: 
elaborated and converted into honey. The animal 
vomits it up from this refervoir, and depofits it in. 
the hive. 

‘ The ftomach of the crab and /Jobfter is a very 
fingular organ. Itis formed on a bony apparatus, 
in fhort a fpecies of fkeleton; and does not there- 
fore collapfe when empty. ‘To certain parts of 
this bony ftru€ture, round the pylonus, the teeth 
are affixed. ‘Their fubftance is extremely hard, 
and their margin is ferrated or denticulated: as 
they furround the tube, near the pylorus, nothing‘ 
can pals that opening, without being perfectly com- 
minuted. Lhefe bones and teeth are moved by 
peculiar mufcles. 


(P) In thofe mollufca, which poffefs jaws, thefe 
parts are fixed in the flefh of the animal, as there is _ 
no head to which they can be articulated. They are 
two in number in the cuttle-/i/h, are compofed of 
a horny fubftance, and refemble exaélly the bill of 
aparrot. ‘They are placed in the centre of the 
lower part of the body, and are furrounded by 
the tentacula, which enable the animal to attach 
itfelf to any objects. By means of thefe parts, the 
fhell-fith, which are taken for food, are completely 

M 3 triturated 
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triturated. The common fnail and /’ug havea fingle 
jaw, femilunar in its form, and denticulated. The 
tritonia has two jaws, which act like the blades of a 
pair of fcifflars. The other mollufca poflels no or- 
gans of this kind; but have, in fome inftances, a 
fort of probofcis ; as the buccinum, murex, voluta, 
doris, feyllea, &c. | 

In the worms, properly fo called, there are fome- 
times hard parts forming a kind of jaws or teeth, 
Thus in the nereis, the mouth poffeffes feveral cal- 
careous pieces. The aphrodite (/ea-moufe), has a 
probofcis, furnifhed with four teeth, which it can 
extend and retract at pleafure. Within the mouth 
of the /eech are three femicircular projecting bodies, 
with a fharp denticulated edge: by this apparatus 
the animal inflicts its wound of the well-known 
peculiar form in the fkin. 

The teeth of the echinus, (fea- ee) are of a 
very fingular arrangement ; a round opening is 
left in the fhell for the entrance of the food; a 
bony ftru€ure, on which five teeth are placed, fills 
up this aperture ; and as thefe parts are moved by 
numerous mufcles, they form a very complete or- 
gan of mattication. 

The ftomach of the vermes is, in general, a mem- 
branous bag; but in fome cafes its ftruéture is 
more complicated. In addition to the inftances 
mentioned by the author, we may obferve that 
the belix flagnalis, and the onchidia, have gizzards, 


Ihe aplyjia has three ftrong mufcular ftomachs, 
2 provided 
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provided with pyramidal bony procefles. This 
ftructure, together with that of the bulla lignaria, 
and of the /obfer and crab, prefents a new analogy, 
as Cuvier has obferved, between the membranes 
of the inteftines, and the integuments of the body. 
This is particularly ftrengthened by the annual 
fhedding of the lobfter’s teeth, when its cruftaceous 
covering falls off, 


Mag 
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CHAPTER VI. 


QN THE INTESTINAL (CANAL, 


(A) MAMMALIA. 
§ 108. Tur inteftinal canal (which is the moft 


common part in the whole animal kingdom after 
the ftomach), is diftinguithed i in this clafs, by two 
peculiarities, which depend on the mode of nu- 
trition. It is comparatively fhorter in carnivorous 
animals, and there is alfo in thefe, lefs difference to 
external appearance, between the finall and ‘the 
large inteftine, than in the berbivora. Yet thefe 
rules are not without their exceptions. For the 
‚feal has very long, and the oth very-fhort intef- 
tines; the dadger, which is not a proper carnivo- 
rous animal, and feveral true berbivora, as, for 
initance, the rell-moufe (glis efeulentus ), have no 
diftinciion between the large and fmall inteftine, 
&c. (See note (A) at the end of the chapter). 

§ 109. The valvule conniventes of the finall 
intelline are more faintly marked in moft mam- 
malia than in man; in fome indeed they do not 
exift at all, and this happens both in carnivorous 

| and 


ON THE INTESTINAL CANAL. 169 


and herbivorous animals. In the cetacea, on the 
contrary, the internal furface of the inteftines has 
longitudinal folds of a zig-zag appearance. 

"The poffeflion of a villous coat for the abforption 
of the chyle conftantly diftinguifhes the fmall from 
the large inteftine, which feems to be merely 
deflined for the reception of the faeces. The villi 
are remarkably long and numerous in the bear *. ° 

‘The Fallopian valve (valvula coli) is wanting in 
a few animals only of this clafs, as, for. nftance? 
in the hedgehog *. 


§ x10. There is great variety with refpedt to 
the cecum in this order, even in the different 
{fpecies of the fame genus. Many, particularly of 
the carnivora, have none; it is alfo wanting in 
fome herbivora, as the re//-moufe In others of the 
latter defcription, it is often. of enormous fize; 
Thus in the bare and rabbit it is longer than the 
whole animal, and furnifhed internally with a pecus 
liar fpiral valve. The marmot of the cape has firft 


— 


* There is an account of the ftruGure of this villous 
coat, in feveral fpecies of all the four clafles of red-blooded 
animals, in R. A. Hepwie’s Difguifitio Ampullularum Lie- 
berkiihait, Lipf. 1797, 4to. and in K. A. RunporpHt’s Anato- 
mico Phyfiological Tranfaltions, in German, p- 41. “a 

* RoEDERER gives an accurate defcription of this valve i in 
our domeftic animals, ** De Yalvula coli.’ Ar aente 1768, 4to. 
p. 46. 

a large 
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a large czcum, and then, further on, two other 
conical blind appendices. 

The appendicula vermiformis is wanting in many 
mammalia ; even in fome of the fimiz. (See note 
(B) at the end of the chapter.) 


S rxz. In moft herbivorous animals of this 
clafs, the colon is large, long, and divided into 
cellular compartments. This is remarkably the 
cafe with the elephant and horfe. The large in- 
teftine of the latter is 24 feet long; while, on the 
contrary, in a moderate fized dog it is about fix 
or eight inches. The reCtum of the latter has 
{trong tranfverfe folds which contract it, and ren- 
der the evacuation of the feeces difficult. 

In a few inftances, as the beaver and /loth, the 
retum and urethra have a common termination, 
which may be compared to the cloaca of birds’. 


This‘ 


* As we have fpoken above of the bezoars and other con- 
cretions formed in the ftomach, we mutt here take notice of 
the inteftinal ftones, which occafionally occur in horfes, and 
of the valuable fecal concretions of the pikeheaded whale or 
cachalot. (Phyfeter Macrocephalus ). 

The former are commonly of a yellowifh grey colour; of 
a globular form, fhining externally, but of a dead and earthy 
appearance in their fracture; not very hard; and in their 
average fize about equal to a billiard ball; although 
they have been found as large as a man’s head: all thefe 
external characters vary indeed confiderably. The moft 

| _ remarkable 
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This fimilarity is however the moft ftriking in 
the cloaca of the ormithorhynchus. (Home in 
the Philof. Tranf. for 1802, pl. 1.) 

| (B) Birps. 


remarkable circumftance relating to them, is their compofi- 
tion; according to Fourcroy and Bartuouxpi they confit 
in the proportion of one half, of phofphate of magnefia. 
They are often found in millers’ horfes, which have been 
fed for a long time with bran and mill-dult; there is ufually 
only one, but fometimes more; they are moft frequent in 
the colon, and have very feldom been found in the ftomach 
(at leaft of the fame fort, which has been now defcribed). 
They are not difcovered in general until the death of the 
animal. But I find an inftance, in the * Epiflole de Re Numi/- 
maticd ad Z,. Goszıum, of a horfe, which voided a ftone of 
the above-mentioned kind, as large as a hen’s egg, every 
month with his feces. 

A fpecies of globular concretions, very different from thefe 
inteftinal ftones, is occafionally found in the colon, and 
cecum of the borfe. It is compofed of fine vegetable fibres, 
and refembles, on the firft view, the balls of the chamois, (fee 
note 17, § 89). Hence Larosse, who has defcribed and 
delineated them, calls them egagropile, by way of diftin@ion 
from the true inteftinal ftones, which he terms bezoar equinum, 
fee his * Cours d’ Hippiatrique.”” p. 158. tab. 51. Like the 
balls of the chamois, they are much lighter than inteftinal 
ftones; and two of them are not unfrequently found together, 
one being inclofed within the other. 

The fecal indurations of the cachalot form the valuable 
fubftance, known by the name. of ambergris, which was for- 
merly confidered as an animal excrement, but has been fup- 
poted latterly by fome to be a foffile fubftance, by others to 
be a vegetable refin: its aninal origin is now placed beyond 
all doubt. Sir Jos. Banxs informed me, fome time ago, 
that, according to what he could learn from the Englith 

South- 
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(B) Birps, 


“jo. The alimentary canal, in this clafs, is 
much fhorter than in the mammalia; it is alfo ge- 
nerally fhorter in carnivorous birds than in fuch as 
derive their food from the vegetable kingdom. 
There is hardly any perceptible external difference 
between the large and fmall inteftine; indeed, the 
commencement of the canal is often larger than the 
termination. | 


6 ı13. Moft birds have two cacca, which are of 
confiderable length in fome fpecies of the gallina- | 
ceous and aquatic birds. They are characterized 
in the oftrich *, by a remarkable fpiral valve. Some 
few aquatic birds have only a fingle cecum; and 
fome, particularly among the birds of prey, want it 


entirely. 


§ 114. The rectum ends in a part called the 
cloaca; which is an expanded portion, containing 


South-Sea whalers, the feces of the cachalot, which are 
nearly fluid in a healthy flate, are hardened into this amber- 
gris, by a kind of conftipation; hence, Tt 18 only found in 
weak and exhanfted animals; and the firmeft and molt va- 
luable, comes from fuch as feem to have died of the come 
plaint, which it has occafioned. | 


3 See Vanıswıznı, Anatomy of the Oftrich, tab. 2. 
the 
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the terminations of the ureters, the genital organs, 
and the durfa Fasricu. This latter part varies in 
form in the different [pecies, being oval, or elon- 
gated, &c.; it is largeft in young birds, and is fo 
contracted in older ones, that it will hardly hold a 
millet-feed * in an old cock. (For a further ac- 
count of it, fee note (C) at the end of the chapter). 


(C) Ampripia. 


§ 115. We fhall take only one fpecies of each 
of the two chief divifions of this clafs, be way of 
examples. 

The inteftinal canal of the hawk{bill le (te/~ 
tudo caretta), is five times as long.as the whole 
animal; the fmall inteftine, as it is called, is larger 
than the fhort portion of large inteftine. Both 
_portions have longitudinal‘ folds internal, and 
are covered with an abundance of mucus’, (which 
is the cafe in the whole clafs). 


* De Graar, De Mulierum Organis Generat. Infervientibus, 
tab.'17.3; and G. G. Tannensperc, Spicileg. Obferv. circa 
Partes Genital. Mafculas Avium, Gott. 1789, 4to. tab. 2 and 3. 

* I found thefe folds, fo large and numerous in the rectum, 
that a tranfvere fection of the gut, prefented the appearance 
of a broad radiated ring. 

° That portion of the fmall inteftine, which correfponds 
to the jejunum, was befet, in the animal which I diffe ted, 
with innumerable {mall proceffes, like the appendieu!z epiploica, 
which are occafionally found in fome mammalia. 


§ 116, 
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§ 116. In the coluber natrix, the whole length 
of the inteftinal canal does not equal that of the 
animal. he fmall inteftine forms a very confider- 
able fallopian valve, by a prolongation at its en- 
trance into the large. The termination of the fmall, 
as well as the large inteftine, the ftomach, and 
cefophagus (which is one-third of the length of the 
whole animal) have longitudinal folds’ internally. 


(D) Fisues. 


§ 117. The inteftinal canal of this clafs, with a 
very few exceptions, is extremely fhort. In fome, 
as the torpedo", it is only half as long as the fto- 
mach. However, the paflage of the chyle, and 
afterwards of the faces, through the inteftine, is 
lengthened in this, and fome other cartilaginous 
fithes, by a fpiral valve ° *, 


DE i aera neocons ema aes cere mae eC ee 


* See Cuaras, Nouvelles Experiences fur la Vipére. Par. 
1672, 8vo.; and Tyson’s Anatomy of a Rattlefnake. Phitof. 
Tranf. vol. 13, No. 144. 

“ Lorenzını,  Obfervations relating to the Torpedo,” in. 
Italian. Flor. 1678, 4to. tab. 2. ! 

? It is delineated, from another fpecies of ray, by Swan- 
MERDAM, in the 4th edition of BarTHouin’s Anatomy. Lugd. 
Bat. 1673, p. 2973 which contains much valuable informa- 
tion in zootomy. Perrauurt has reprefented it in a har k, 
Ejfais de Phyfique, v. 3. oe 

* For an account of the ftru@ure of the coats of the ali- 
mentary canal, fee note (D) at the end of the chapter. 


§ 118, | 
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 $ rı3. The appendices pylorice, (which are found 
in all fifhes, with a very few exceptions, as the pike ) 
fometimes open at the lower orifice of the ftomach, 
but generally at the commencement of the inteftinal 
canal, and fecrete a fluid, which feems to have con- 
fiderable influence on the bufinefs of digeftion and 
chylification *°, which is performed in thefe animals 
in a very fhort time. They have generally the ap- 
pearance of fmall blind appendices", and their 
number varies in the different fpecies, from one to 
feveral hundreds. In fome cartilaginous fifhes, they 
are, as it were, confolidated into a glandular body **,, 
which has been compared to the pancreas of warm- 
blooded animals. 


(E) Inseers. | 


~~ § 119. Similar blind appendices (va/a varicofa 
of SWAMMERDAM), are found on the fhort alimen- 


© The leading work, on this fubjeét, is very rare, ‘ Pars 
altera Obferv. Anat. Collegii privati, Amftelod.” which was pro- 
duced almoft entirely by SwamMERDAM, 

** In fome, as the Bursor, they appear almott like a fin- 
ger. Hence the part has been called the darbot’s hand or 
foot. See Car. EnczLivs, De Re Metallicd. Francof. 1551, 
p- 241; which contains, I believe, the firt delineation of the 
part. 

2 The confequences, which may be drawn from this cir- 
cumftance, towards the elucidation of the bufinefs of fecre- 
tion, have been already pointed out in my Inflit, Phyfil. 
2. 957, 
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“tary canal of feveral infects"; which is particularly, 
‚diflinguifhed from that of red-blooded animals, by - 
the want of melentery ae being 


© Verses. ut “4 
6 120: Seversd möllufca haste: thefe sppatidicts 
on both fides of their fhort inteftinal tube, viz..the 
aphrodite aculeata. Thofe.teftacea; which ‚remain 
fixed in one fituation, have a:-fhorter and. more 
fimple inteftinal canal than; thofe -which have.the 
power of locomotion... The re&um, according: to 
Pox, pafles dire@tly through the heart in moft, of 
the bivalves. In the flug (/imax_), as well asin the 
fimilar animal, which inhabits a fhell (Aelix), the 
rectum opens on the front of the /imbus, clofe to the 
air-hole. ‘The /eech can hardly be faid to poflefs 
an intefline; yet it has an anus at the end of the 
tail, from which fome little fecal matter is dif- 
charged, moft of this being evacuated by the mouth. 
The armed polypes have no opening of this kind *. 


3 Some zootomifts have confidered: thefe as fmall intef- 
tines; others as biliary duéts; and others as ladeal veflels. 
‘+ On this fubje&, as well as «on feveral of the following 
chapters, the references contained:in the notes tothe 1 6th 
and 107th paragraphs, may be confulted. 
* For a further actount of the alimentary canal, in the 
lower orders, fee note (E) at the end of the chapter, 
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Additional Notes to the Seventh Chapter. 


(A) In confidering the proportionate lengths of 
the inteftinal canal, and the relation which thefe 
bear to the kind of food, on which the animal fub- 
hits, many circumftances muft be taken into the 
account, befides the mere meafure of the inteftine. 
Valvular projections of the internal membrane ; 
dilatations of particular parts of the canal; anda 
large general diameter, compenfate for fhortnefs of 
the inteftine; and vice verfä. The ftruture of the 
ftomach mutt alfo be confidered ; as, whether it is 
formed of more than one cavity; whether the 
cefophagus and inteftine communicate with it in 
fuch a manner, as to favour a {peedy tranfmiflion 
of the food; or, whether there are cul de facs, 
which retain the aliment for a long time in the 
cavity. The formation of the jaws and teeth, and 
the more or lefs perfe& trituration and comminu- 
tion, which the food experiences in the mouth, muft 
likewife be viewed in conne@ion with the length 
and ftru&ture of the alimentary canal. 

The whole length of the canal is greater in the 
mammalia than in the other claffes. It diminifhes 
fucceflively, as we trace it in birds, reptiles, and 
jybes, being fhorter than the body in fome of the 
latter animals, which is never the cafe in the three 
firft clafles. 


N In 
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In omnivorous animals, the length of the canal 
holds a middle rank between thofe which feed on 
flefh, and fuch as take vegetable food. Thus, in 
the rat, its proportion to the body is as 8 to 1; in 
the pig 13 to 1; inman6or7to1. The dimi- 
nution in length, in the latter cafe, is compenfated 
by other circumftances, viz. the numerous valvule 
conniventes, and the preparation which the food 
undergoes, by the art of cookery. 

In carnivorous animals, every circumftance con- 
curs, to accelerate the paflage of the alimentary 
matter. It receives no maftication ; it is retained 
for a very fhort time in the ftomach ; the inteftine 
has no folds or valves; it is fmall in diameter ; 
and the whole canal, when compared to the body, 
is extremely fhort, being 3 or 5 to 1. 

The ruminating animals prefent the oppofite 
ftruture. The food undergoes a double maftica- 
tion, and paffes through the various cavities of a 
complicated ftomach. The inteftines are very long; 
27 times the length of the body in theram. Hence 
the large inteftines are not dilated, or cellular; 
nor isthere a cecum. The /olipeda have not fuch 
a length of canal, nor is their ftomach complicated; 
but the large inteftines are enormous, and dilated _ 
into facculi: and the ccum is of a vaft fize; equal, 
indeed, to the ftomach. The rodentia, which live 
on vegetables, have a very large caecum, andaca- 
nal 12 or 16 times as long as the body. In the 
rat, which can take animal, as well as vegetable 

9 food, 
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food, the canal is fhorter than in the other ro- 
dentia. 

There are fome exceptions to the rule, which we 
have juft mentioned, refpeäing the length of the 
canal in carnivorous and herbivorous animals. The 
Jeal, which takes animal food, has very long intef- 
tines: the /ea-otter refembles it in this refpect, and 
differs therein moft remarkably from the common 
otter, which refembles other carnivorous animals 
in the fhortnefs of its inteftinal tube. The length 
of canal in the former, is twelve times that of the 
animal; and only three times and a quarter in the 
latter. (Home, in the Philof: Tranf. 1799, part 2. ) 
Whales have likewife a longer canal than other car- 
nivorous mammalia ; their ftomach is complicated, 
and the inteftine has longitudinal folds. It feems, 
therefore, that a confiderable length of inteftinal 
canal is found in all mammalia, which live much in 
the water, although they are carnivorous. 

The plantigrade animals, which have carnivorous 
teeth, but feed equally well on vegetables, have a 
long canal: but it is very narrow, and poffeffes no 
cecum, nor diftinction of large inteftine. 

A fpecies of bat (we/pertilio noctula), feems to 
have the fhorteft inteftinal canal of any mammalia: 
it is only twice the length of the animal’s body, 
On the contrary, the roufette (vefp. vampyrus 
Linn. ©. caninus Buu.) which lives entirely on 
vegetables, has it feven times as long. 

A remarkable difference is obferved, in the length 

N 2 of 
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of the canal between the wild and domefticated 
breeds of the fame fpecies. In the wild boar the 
inteftines are to the body as nine to one; in the 
tame animal, thefe proportions are as thirteen to 
one. In the domeftic cat, five to one; in the wild 
cat, three to one. In the bull twenty-two to one; 
in the buffalo, twelve to one, They are, on the 
contrary, longer in the wild than in the tame 
rabbit ; the proportions in the former being eleven ; 
and inthe latter nine to one. 

The proportion of the inteftinal canal to the 
length of the body in birds, is as two, three, four, 
or five to one. It is not always longeft and largeft 
in the graminivorous fpecies; as many pifcivorous 
birds have it equally long. 

It is hardly twice the length i (the body in 
many reptiles ; and not fo much in the /reg,. al- 
though it is nine times as long as the fpace between 
the mouth and the anus in the tadpole. 

The alimentary canal of fome fifhes, is continued 
ftraight from the mouth to the anus, and does not 
therefore equal the length of the body. The 
lamprey, feate, and /hark are thus circumftanced. 


(B) Moft of the animals, which have a vertebral 
column, have the inteftine divided into two parts 5 
viz. the large and fmall. The latter is commonly 
the longeft, fmalleft in its diameter, and villous on 
its internal furface. The former is often thicker in 
its coats, and very rarely villous. In thofe mam- 
malias, 


/ 
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malia, which have this diftin&tion, the feparation is 
marked by one or more appendages, which have 
the name of cacum when large, of vermiform appen- 
dix when flender. Man, the orang-sutang, and the 
phafcolome (a fpecies of rat having an abdominal 
pouch, from New Holland,) are the only animals, 
which have both coecum and appendix, The orni- 
thorhynchus hyfirix has an appendix only; and 
moft other mammalia have only a cecum. All 
the mie, except the orang-outang, have a czcum, 
like ıhat of man, but want the appendix vermi- 
formis. 

Several poflefs neither czcum nor appendix, 
as the edentata, (except the proper ant-caters ) ; t 
tardigrada, the bats, the plantigrada, except the 
ichneumon, the muftele, and the myoxi (dormice) ; 
and the cetacea. 

A walvula coli a diftin&tion between the 
large and fmall inteftine, where the coecum is want- 
ing: asin the /loth and armadillo. When this dif- 
tinction does not exift, the large inteftine is cha- 
racterifed by the want of villi, by a greater thick. 
nefs of its coats, and particularly by a {trong layer 
of longitudinal mufcular fibres. _ 

In animals, which have a ccecum, this part ap- 
pears to be merely a prolongation of the large in- 
teftine below the termination of the fmall. Yet 
in fome cafes, the large inteftine retains, only for a 
fhort fpace, the fame ftructure, which the coecum 


poflefled, as in the flying lemur (galeopithecus }, the 
N 3 | opojfum, 
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opoffum, moft of the rodentia and ruminantia. In 
the herbivorous mammalia, the caecum is generally 
large and cellular ; and it is even fo in omnivorous 
animals, as in man, in the genus /ımia, and Jemur. 
In the ruminantia, where the ftomach is very com- 
plicated, the czcum is of a moderate fize, and uni- 
form. It is large and cellular in the flying lemur, 
and opoffum, which are fuppofed to live much on 
animal fubftances. 

The caecum of the true carnivorous mammalia 
is conftantly fmall, and uniform in its cavity; and 
the reft of the large inteftine has the fame cha- 
racters. The large inteftine of the herbivora is 
cellular; excepting the ruminantia, and fome of 
the rodentia. 

It may therefore be ftated as a general rule, that 
the exiftence of a large caecum fhews that the 
animal feeds on vegetables: and that carnivorous 
mammalia have either none, or a very {mall 
one. 

The ornithorhynchus paradoxus and hyfrix have 
the end of the rectum forming a cloaca as‘in birds. 
The urinary bladder opens into this part. The 
penis of the male is contained within it; and the 
horns of the uterus open into it in the female. 
Home in the Pbilof: Tranf. 1802, pt. 1. of the 
0. paradoxus, pt. 2. of the 0. hyfrix. 


(C) The burfa Fabricii is an oval membranous 
bag; fituated at the upper or back part of the 
cloaca, 
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cloaca, into which it opens by a flit-fhaped aperture. 
Its fize is proportionate to that of the animal ; be- 
ing one inch and a quarter long in the goofe, and 
half an inch broad: and about a quarter of an inch 
in length in the fparrow. According to the accu- 
rate obfervations of Mr. Macartney, its coats con- 
tain numerous glandular bodies, which furnifh a 
mucous fecreiion. (Article Bıros in Rees’s Cy- 
clopzdia). | 


(D) In the ftruCture and formation of the coats 
of the inteftinal canal, there are not many diffe- 
rences in the mammalia. True valvule@ conniventes 
feem peculiar to man and the monkeys. But the 
internal furface of the inteftine is always villous, 
and generally deferves that appellation more than 
in the human fubjett. Some of the carnivora, as 
the dog, have very long villi: and this clafs has in 
general more mufcular inteftines. A confiderable 
number of mucous glands is found near their 
caecum, when they have one. But the Jeal has 
thefe glands in greatelt number, and moft difting. 
They form, in that animal, a regular and unbroken 
feries through the whole length of the lower por- 
tion of the fmall inteftine; and are very vifible 
on account of their colour. 

The villous coat of the inteftine forms numerous 
oblong proceffes in the rhinoceros, (Philof. Tranf. 


1801. pt. I.) 
N 4 The 
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_ The villi in the {mall inteftine of birds are remark- 
ably long, numerous and elegant. They are moft dif- 
tinct, and clearly developed in the graminivorous 
birds. In the o/rich they are rather flat thin lamin: 
than villi; but at the fame time long and numerous, 
fo as to prefent a very elegant, firuäture. The 
large inteftine of birds is uniform on its furface ; 
but the ofrich prefents a very remarkable devia- 
tion, for its large inteftines, which are very long, 
have numerous tranfverfe folds like the valvulze 
conniventes of man. | 

The intefline of the turtleis covered’with innumer- 
able thin longitudinal procefles, lying clofe together, 
and increafing the furface of the gut to a vaft extent. 
Thefe are moft numerous in the upper part of the 
inteftine, and gradually diminifh in number below, 
until they ceafe altogether. In this refpect they 
refemble the valvulz conniventes of man; and 
the villi of all animals. For thefe ftru@ures are 
always moft diftin@ at the commencement of the 
canal, where abforption of the chyle goes on to 
the greateft extent. As the alimentary matter be- 
comes depfived more and more of its nutritious 
parts, as it defcends in the inteftine, a lefs com- 
plicated apparatus for abforption exifts in ‘the 
lower part of the canal, and is fufficient for taking 
up the fmall remains of really nutritious parts. 
This circumftance is illuftrated in the longitudinal 
folds of the cetaceous animals. At the commence- 

ment 
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ment of the inteftine, there are four or five of 
thefe: at different diftances we meet with four, 
three, two, one, and laftly the furface is completely 
uniform. 


(E) As the part of his work, which the author 
has devoted to the alimentary canal of the lower 
orders of animals, is very fhort, and as the fubje&t 
is interelling in many points of view, it feems right 
to fubjoin a fomewhat more ample account. 

The fimple globular Aydatid, which is frequent- 
ly found in the different vifcera, both of man and 
quadrupeds, has been fuppofed by fome to be an 
animal confifting entirely of a ftomach. Doubts, 
however, have lately been raifed, whether or no 
this be really an animal. The reader, who wifhes 
to fee the arguments on both fides of the queftion, 
may confult the “ Obfervations on the Manner in 
which Hydatids grow and multiply in the Human 
Body,” by J. Hunter, M. D. in the ıft vol. of 
the Tranfadlions of a Society for the Improvement of 
Medical and Chururgical Knowledge ; and the note 
to the 82d paragraph of this work. Even if it were | 
allowed that thefe bags are animals, it does not 
follow that their cavity is a ftomach; and the 
aitachment of the young to the fides would rather 
juftify us in confidering it as the organ of genera 
tion. | 
The hydatid, which is more frequently found in 

| 3 animals, 
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animals ; which pofleffes a head and mouth like the 
tznia, enabling it to attach itfelf to parts, and 
which can be feen to move when placed in warm- 
water, is generally allowed to poffefs an inde- 
pendent vitality. But whether the bag of water, 
which forms its body, be a ftomach, is certainly 
doubtful. 

The moft fimple form of an alimentary cavity 
exifts in the common frefh-water polype (/ydra). 
It appears to be excavated in the fubftance of the 
body, and has a fingle opening, fituated in the 
centre of the fpace furrounded by the tentacula. 
The nutritive matter foaks immediately into the 
body, and imparts its colour to the animal. 

The large mafles of gelatine, called medu/z, 
which refemble in form mufhrooms, and are found 
floating in the fea; have a fomewhat fimilar ftruc- 
ture. A ftomach is hollowed out in the pedicle ; 
and veflels, commencing from its cavity, convey 
the nutritious fluid over the body. Sometimes the 
ftomach has a fimple opening : in other cafes there 
are branching tentacula, on which canals commence 
by open orifices; thefe unite together to form 
larger tubes, and the fucceflive union of thefe 
veflels forms at laft four trunks, which open into 
the ftomach, and convey the food into that cavity. 
This very fingular ftructure conftitutes a remarka- 
ble analogy to the roots of trees; and Cuvier has 
formed a new genus under an appellation derived 

| from 
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from this comparifon; viz. the rhizofoma, from 
‘es¢n a root, and soue a mouth. 

The ftar-fifh (aferias) has a membranous. 
cavity in the centre of its body, communicating 
externally by a fingle opening. Two canals ex- 
tend from this into each of the branches, or as 
they ‚fometimes called the fingers of the animal, 
where they fubdivide, and form numerous blind 
procefles. 

The tape-worm (tenia) has a fmall canal run- 
ning on each fide of its body: thetwo tubes are 
joined together by tranfverfe productions at each 
joint. 

' The afcaris lumbricoides (round-worm) has a fim- 
ple canal running from one extremity of the body 
to the other. 

The leech (hirudo fanguifuga or medicinalis.) has 
a fhort efophagus and a very large ftomach, divided 
by numerous membranous fepta, which are perfo- 
rated in the centre. It has been generally fup- 
pofed that this animal has no anus; but Cuvier 
fays, that it poffefles a very {mall one. (Légons 
d’ Anat. Comp. tom. 4. p. 141.): Dumeriz, on 
the contrary, denies its exiftence. (Zoologie Ana- 
tique, P. 298.) 

The common earth-worm (lumbricus terreftris) 
has along canal, divided by feveral partitions. 

The aphrodite aculeata has an inteftine running 
according to the length of the body, and fending 
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off on each fide feveral blind proceffes, which en- 
large at their termination. 

In the proper mollufca, befides the ftomach, 
which has been already noticed there, is an intef- 
tine, feldom of confiderable length, making fome 
turns in its courfe: it paffes in all the acephalous 
mollufca through the heart. 

The inteftinal canal of infedts varies very much 
in the different genera and fpecies. It may be 
ftated on the whole, that a long and complicated 
inteftinal tube, denotes that the infe@ feeds on 
vegetables ; while the contrary characters indicate 
animal food. 

Great difference is found, in fome inftances, 
between the larva, and the perfet infet. The 
voracious larvae of beetles, (/carabai_), and but- 
terflies, have inteftines ten times as large as 
the winged infects, which are produced from 
them. | 

In the dragon-fly (libellula ), which is very carni- 
vorous, the inteftine is not longer than the body. 
There is a fmall but mufcular ftomach. 

The orthopiera, (which clafs contains the locufts, 
&c., well known for their deftrudive powers,) 
have a long and complicated alimentary appa- 
ratus. They have firft a membranous ftomach. 
This is fucceeded. by another cavity covered in- 
ternally with fcales or teeth, and poflefling a very 
thick mufcular coat; in fhort, a true gizzard. 


Round 
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Round the end of this the cecal procefles are 
attached. There is, laftly, an inteftinal canal 
differing in length and diameter. 

The aliamentary canal runs ftraight along the 
body in the cru/tacea, and is uniform in its dimen- 
fions, excepting the ftomach. 


(190 ) 


CHAPTER VIII. 


ON THE LIVER, SPLEEN, AND OMENTUM. 


§ ıar. We may conveniently colle& together, 
in this chapter, whatever is to be faid concerning 
the liver, fpleen and omentum; fince thefe parts 
are connected with each other in their functions. 

The fpleen and omentum feem to be lefs con- 
{tantly found in the animal kingdom, than the 
liver, and to be in a manner fubfervient to the lat- 
ter vifcus: which, on the contrary, exifts in every 
clafs and order of animals that is provided with a 
heart and circulating fyftem. 


(A) MAMMALIA. 


§ 122. Befides the lefs important, and indeed 
eonftant variations in fize, colour,’ divifion into 
lobes*, &c., the liver of thefe animals is 'dif- 
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" It deferves to be remarked here, as a peculiarity of the 
liver of fome four-footed mammalia, which live in or about 
the fea; namely, the polar bear, and fome feals ; that it feems 
to poflefs fome poifonous or noxious qualities when employed 
for food. Heemsxerx’s Companions experienced this in 
the former inftance at Nova Zemlia; and Lord Anson’s 
fquadron in the latter, on the coaft of Patagonia. 


tinguifhed 
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tinguifhed by two chief differences: firft, in fome 
genera and fpeciesit tranfmits all the bile immedi- 
ately into the duodenum. Secondly, in feveral others 
a part of this fluid is previoufly collected in the 
gallbladder. Animals of the orfe* and goat kind, 
and the cetacea afford inftances of the want of this 
receptacle. 

On the contrary in fome of thofe which have 
it, there are bepatico-cyflic dufts, which convey the 
bile immediately from the liver into this bladder : 
as in the Aorned cattle. (See note (A) at the end 
of the chapter). 

In the ox and /heep, the fpleen is diftinguifhed by 
a peculiar cellular* ftru&ture from the merely vaf- 
cular texture which it poflefles in other animals of 
this clafs. 

Mammalia alone * poflefs a true and proper omen- 
tum. And the part, which has been called a 

{pleen 


2 Some have confidered the large hepatic duct of the borfa, 
as a gall-bladder. See Sir Tuomas Brown’s Pfeudodoxia 
Epidemica, p. 119. ed. of 1672. This might with more 
truth be faid of the elephant, where the hepatic duct has a 
confiderable expanfion juft at its entrance into the inteftine. 
Oeuvres de Pierre Camper, tom. 2. ch. 4. § 3. 

3 Stuxeuy on the Spleen, tab. 3. and 4. 

The hepatico-cyftic du&ts, and the cellular ftru€ture of the 
fpleen, are the more worthy of mention, as they have given 
rife to errors in phyfiology. 

+ ] quote only a fingle inftance of the peculiar appearances 
of the omentum in particular fpecies 5 viz. that of the racoon, 
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Ipleen in other animals is very different in its ftruc- 
ture, connections, &c. from the fame vifcus as it 
exifts in this clafs. 


(B) Bıros. 


§ 123. The liver is much larger in domefti- 
cated, than in wild birds *. It is well-known that the 
gall-bladder is wanting in many fpecies of this clafs, 
(for inftance in the pigeon, parrot, ce.) : and fome- 
times in particular individuals of a fpecies, which 
commonly has it; asin the common fowl. (See note 
(B) at the end of the chapter). 

A roundifh lump of fat, which covers the in- 
teftines of fome aquatic birds, has been confidered 
as an omentum. 


(C) Ampuista. 


$ 124. The liver, in thefe animals, is univerfal- 
ly of confiderable fize; and in fome inftances, as 


rt nn 


(urfus lotor}, which has a very remarkable ftru€ture ; and 
which I received from that zealous zootomift Dr. ALBERS, 
of Bremen. It is comparatively large, and confils of in- 
numerable ftripes of fat, difpofed in a reticular form, and 
connetted by an extremely delicate membrane, refembling a 
fpider’s web. 

* B. Rosinson, onthe Food and Difcharges of Human Bodies, 
London, 1748-8. p. 97. 
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the falamander, of immenfe magnitude. I know 
no fpecies in which the gall-bladder is wanting. 
The yellow appendices, (dudtus adipof,, appen- 
dices lute@,) which are found in the frog, on either 
fide of the fpine, and fometimes form one mafs, 
fometimes are divided into feveral fmaller portions, 
were confidered by Marrıcnı as a kind of omen. 
tum‘. That this tefemblance is very remote, ap- 
pears from feveral circumftances ; and particularly 
from the conftant and remarkable variations of fize 
which occur in thefe parts at the pairing feafon. 


(D) Fısues, 


§ 125. In many animals of this clafs, the 
fhort inteftinal canal is furrounded, and as it were 
confolidated with a long liver. Some fithes, which 
are almoft deftitute of fat in the reft of their 
body, have an abundance of oil in the liver; as, 
for inftance, the /Rate and cod. It is wanting in 
fome few fpecies. (Foran account of the fituation 
of the fpleen, fee note (C) at the end of the 
chapter ). 


(E) Insects. 


S 126" ay organ fecreting bile, and which 


mn, 


° De Omento et Adipofi Dudibus, Oper. tom. 2. P. 35, &c. 
: O may. 
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may therefore be regarded as a liver, is found in 
fuch animals only of this clafs, as have a heart and 
fyftem of veflels,; viz. in the genus cancer’. We 
have already obferved (§ 119.—note 12), that the 
blind appendices, found in- feveral others, have 
been confidered as biliary organs. See note (D). | 

The large adipofe fubftance, which occupies the 
greateft part of the body of larve, and of feveral 
infects, has appeared to fome zootomilts to refem- 
ble the omentum °. 


 (F) VERMES. 


§ 127. The organs, which fecrete and contain 
the fluid of the curtle-A/h, have been regarded as of 
a biliary nature. Thus the myfis has been called 
the liver, and the ink-bag the gall-bladder °. 

several teflacea, particularly among the bivalves, 
have a liver furrounding their ftomach, and pour- 
ing its bile into the cavity ” of that organ. In 


7 Wırrıs De Anima Brutorum, tab. 3. Roser, vol. 3: 
tab. 538 and 59. 

® Lyonet, Anatomie de la Chenille, &c. tab. 5 and 12. 

° Compare the reprefentations, which have been given by 
OWAMMERDAM, TURBERVILLE NEEDHAM, and Monro. 
_ ® See Pott, vol. 1. where he reprefents this fa@ in feveral 
of the teflacea. 


many 
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many fnails it occupies the upper turns of the 


fhell ** * +, 


Additional Notes to the Lighth Chapter. 


(A) The liver of mammalia is in general divided 
into more numerous lobes; and the. divifions are 
carried deeper into its [ubftance, than in the hu- 
man fubjelt. This is particularly the cafe in the 
carnivora, where the divifions of the lobes extend 
through the whole mafs. But the utility, which 
Monro has affigned to this ftructure; viz. that of its 
_ allowing the parts to yield and glide on each other 
in the rapid motions of the animal, carries very 
little plaufibility with it. (Ejay on comparative 
Anatomy, p. 11.) ER 

In many animals of this clafs, as the borfe, the 
ruminanlia, the pachydermata, and whales, the 
liver is not more divided than in man. 

Ihe ductus choledochus forms a pouch between 


: 
" SWAMMERDAM, tab. 5. of the belix pomatia, 
=* For a further account of the liver of this clafs, fee 
note (E). 
+ For fome remarks on the panereas, fee note cry, 
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the coats of the inteftine, for receiving the pancrea- 
tic duét, in the cat and elephant. 

All the guadrumana, carnivora, and edentata have 
a gall-bladder. 

Many rodentia, particularly among the rats, 
want it. The zardigrada ; the elephant, rhinoceros, 
and pecari among the pachydermata; the genus 
cervus and camelus among the ruminating anıi- 
mals; the /olipeda; the tricbecus and porpoife alfo 
want this part. It does not exift in the g/rich and 
parrot; but is found in all the repziles. Cuvinr 
thinks that it belongs particularly to carnivorous 
animals ; that it is connected with their habit of 
long fafting ; and ferves as a refervoir for the bile. 

All the mammalia, which want it, except the 
porpoife, are vegetable eaters: and moft reptiles, 
which univerfally poflefs it, live on animal food, 
Légons d Anat. Comp. tom. 4. P- 37- 

The valvular tranfver fefolds of the cyftic du& 
belong only to the mie, befides the human fub- 
ject. | 


(B) The liver of birds is divided into two > 
equal lobes. ‘The hepatic du opens feparate- 
ly from the cyftic; and its termination is gene- — 
rally, but not always preceded by one or more 
paucreatic duéts, and followed by that of the 
eyftic du. | | | 

The fundus of the gall-bladder receives branches 

from 
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from the hepatic du, (dudus hepaticyfici) ; but 
that tube fometimes unites with the cyftic, as in 


(C) The fpleen gradually diminifhes in fize 
from the mammalia to fifhes. In the porpoife 
there are feveral fmall fpleens; fupplied from 
the arteries of the firft ftomach. It is always 
attached to the firft, when there are feveral 
itomachs. 

In birds it is always near the bulbus glandulo- 
fus; but does not lie conftantly very clofe to 
the ftomach in reptiles; as it is found in the 
melentery of the frog. Neither is it very aarti: 
ly fituated in fifhes. 


(D) The blind proceffes, which are attached to 
the alimentary canal of infe@s, are fuppofed by 
many to form a fubftitute for the liver. They 
generally contain a yellow bitter fluid. Their 
number and fituation vary. They terminate for 
the moft part near the ftomach, but not con- 
ftantly fo. They are fhort and numerous in the 
dragon-fiy, and open near the anus. In the mole- . 
cricket (gryllus gryllotalpa), they form a bundle, 
and have a common opening in the middle of the 
inteftine. 

In the cruftacea the liver is large, and confilts 
of blind tubes, opening into the commencement 

03 of 
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of the intelline. It forms the foft high flavoured 
fub{tance of the crab and lobfter. 


(E) A liver exifts in all the mollufca, and is 
very large; but this clafs has no gall-bladder. 
The liver is fupplied with blood from the aorta, 
and there is confequently no vena portarum. 

It is a completely miftaken notion, that the 
black fluid of the cuitle-ffh is. its bile. The ink- 
bag is indeed. found between the two lobes. of the - 
liver in the /epia ofopus: and in front of -them in 
the calmar ; but in, the common cutde-filh (pia 
officinalis ), it is at a confiderable diftance from 
this organ. 

The real bile is poured, as ufual, into the alimen-: 
tary canal. 

In the gafteropodous mollufca, as the /nail, the 
ver is very large, and confilts of feveral lobes, 
having each an excretory duct. They furround 
the ftomach and intelline, and open by feveral 
mouths into its cavity. The aplyfia, onchidium, 
doris, &c. havea fimilar ftructure. 

In the acephalous divifion of this clafs, it pie 
rounds the ftomach, and pours its fecreted liquor 
into that cavity by many openings, the oy/er and 
mufcle exemplify this. 

The proper worms (vermes of Cuvier); the 
echinodermata and zoophytes have nothing analogous 


to this gland. | 
(F) The 
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(F) The author has entirely omitted {peaking 
on the pancreas in this part of his work ; proba- 
bly becaufe there are no remarks of any importance 
or intereft to be made on the fubjet. The ftruc- 
ture of this gland in the mammalia, in birds, and 
in reptiles is the fame, on the whole, as in the 
human fubject: its form and fize, its colour and 
confiltence, and its divifion into lobules exhibit 
fome flight and unimportant variations. 

The termination of its duc or duéts, is aifina 
in birds from that of the d. choledochus. In the 
mammalıa they generally open together, or there is 
a branch terminating in the 4. cheoldochus, and ano- 
ther opening into the inteftine, as in the dog and 
elephant, or they may be quite diftintt, as in the 
hare, porcupine, and marmot. ‘They may be fepa- 
rate or diftin& in different individuals of the fame 
{pecies, as in the monkeys. 

The /ate and /hark have a pancreas fimilar to 
to that of the three firft clafles of red-blooded 
animals. In other fifhes the fituation of this 
organ is occupied by the c@cal appendices or pyloric 
ceca; which afford a copious fecretion, analogous, 
no doubt, to the pancreatic liquor. (Thefe are 
mentioned in § 118.) The internal furface of 
thefe tubes becomes very red on injection, and 
pofleffes a glandular and fecreting appearance. 

The appendices, which form feparate tubes in 
moft fifhes, are collected in the /furgeon into one 

04 mals, 
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mafs, which is furrounded by mufcular fibres. 
In this body, which has a very manifeft glandular 
itructure, the tubes join together, and open into 
the inteilines by three large orifices. 


Cah PR 


CHAPTER: IX. 


ON THE URINARY ORGANS. 


§ 128. Turse emunctory organs do not exift 
in feveral animals, which have a biliary apparatus. 
They are confined to the red-blooded claffes ; all 
of which have kidneys, while fome orders and genera 
have not an urinary bladder. 


(A) Mammauia. 


~§ 129. In fome animals of this clafs, as the 
bears’, the kidney refembles a bunch of grapes, be- 
ing compofed of feveral * {mall and diftin& portions, 
which are connected by means of their blood- 
veflels and ureters, with the common trunks of 
thofe veflels. The urinary bladder is more loofe ? 
in the abdomen of moft quadrupeds, than in the 
human fubjeét. It is comparatively much fmaller 
in carnivorous than in herbivorous animals ; and 


* Evstacnı, Tab. Anct. tab. 4. 

* In the bear there are fifty or more, fee H. F. Fuemine ; 
German Hunt/man, Leipzig, 1719, p. ı20. - 

* Vesavit Anatomicarum Fallopii Obfervationum Examen. p. 
126. Rıoranı Anthropographia, p. 241. . 


” 
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is particularly large in the ruminating bifulca and 
the bare‘. (See note (A) at the end of the 
chapter.) ei 


(B) Brirps. . 


§ 130. The kidneys‘ of this clafs (with a few 
exceptions, as the cormorant, &c.) form a double 
row of diftin@ but connected glandular bodies®, 
placed on both fides of the lumbar vertebr&, in 
cavities of the ofla innominata. The urinary 
bladder is wanting in the whole daß; and the 
ureters open into the cloaca. 


(C.) Amputsra. 


§ 131. Animals of the genus ze/udo and rana 
have an urinary bladder ; which is double in many 


* Urinary ftones, often of very confiderable fize, are found 
not unfrequently in horfes, whofe inteftinal concretions have 
been already noticed. Their compofition differs confi- 
derably, according to the inveftigations of Fourcroy and 
Vavaquetin from the urinary flones of man; fince they 
contain neither phofphoric, nor lithic, but carbonic acid. 

> Aroys. Gatvani in the Comment. Inflit. Bononiens, tom 
§.. Dlg. Be 588; 

° One of the moft inftrutive examples of the remarkable 
analogy between the ftructure of the fcereting vifceray pro- 
perly fo called, and the conglomerate glands. See the /n= 


‚flitutiones Phyfiologie, § 470 and 4 a1. | 
of 
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of the frogs properly fo called. The crocodile | 
on the contrary, and feveral true /izardy have none. 
The fame remark applies to the ferpents, in whom 
the ureters open into the cloaca. See note (B). 


(D) Fisuas. 


§ 132. The glandulze fuprarenales are wanting 
in this clafs; and they feem therefore to be con-. 
fined to fuch animals as breath with lungs. Al- 
though we cannot perceive of what ufe an urinary 
bladder can be to filhes, and animals which live 
in water, feveral genera and fpecies have one. 


Additional Notes to the Ninth Chapter. 


{A) The ftruäure of the kidney in mammalia 
difplays two very oppofite varieties ; which may be 
called the /imple and the conglomerated kidneys. 
In the former there is a fingle papilla, which is fur- 
rounded by an exterior cruft of the cortical fub- 
ftance. This is the cafe in all the Jer@; and in 
fome other animals, as many rodentia. The other 
kind of kidney confilts of an aggregation of {mall 
_kidneys, conneéted by cellular fubfance. It appears 
that this form of the gland is found in all thofe 

| mammalia, 
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mammalia, which either live in, or frequent the 
water. I have obferved it in the /eal and porpoife, 
where the fmall kidneys are extremely numerous, 
and fend branches to the ureter without forming a 
pelvis. Mr. Hunter ftates that it belongs to all 
the whales. (Philof. Tranf. 1807. pt. 2). The 
citer has the fame ftructure; but its fmall kidneys 
are not fo numerous as in the animals above- 
mentioned. (Home, of the /ea-otter. (Lutra 
marina). Philof. Tranf. 1796. pt. 2.) It is ree 
markable that the brown bear (ur/us arctos_) which 
lives on land, fhould have this ftruéture as well as 
the white polar bear (urfus maritimus), which 
inhabiting the coafts, and floating ice of the northern 
regions, fpends much of its time in the water. 
Mr. Hunter (loco citato) concludes, that it is 

becaufe Nature wifhes to preferve an uniformity in 
the ftructure of fimilar animals. But the badger, 
(urfus meles), which is a very fimilar animal, has 
the uni-lobular kidney. The number of fmall 
kidneys in the bear is 50 or 60: and it appears 
that each confilts of two papilla. (See the account 
af the diffection of a bear, by the French Acade- 
micians: which is alfo given in Buasius's Cols - 
leftion. Anatom. Animal. tab. 32. fig, 25°3, 4) 


(B) The two large bags, which the author, and 
alfo Cuvier, (Légons d’ Anat. Comp. tom. 5. Ps 
237.) reprefent as urinary bladders of the frog aud | 
toad, are {tated by Townson to have no con- 

nection 
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nection with the ureter. Indeed it is very clear 
that the ureters open at the pofterior part of the 
rectum, while thefe two receptacles terminate on 
the front of that inteftine. (See his Trads and 
Obfervations, p. 66. tab. 3.) He ftates that the 
fluid contained in thefe refervoirs is a pure water. 
The fize of thefe bags, which exceeds all ordinary 
proportion to the bulk of the kidney, renders it 
likewife probable that they are not receptacles of 
urine. Either of the bags is at leaft twenty or 
thirty times as large as the kidney. 


(206°) 


CHAPTER. X. 


ON THE EXTERNAL INTEGUMENTS, 


G 133 Among the various Eee and func- 
tions ofthe common integuments, asthey are called, | 
_ one of the moft important, and moft general, in 
red blooded animals, is the office which they per- 
form as emunctory organs.. Hence we may intro- 
duce here with propriety what we have to fay on 
the fubject. 


§ 134. The bafis of all the other coverings 
confifts in the proper fkin (cutis vera), which is 
common to the four clafles of red-blooded animals, 
and may be regarded as the condenfed external 
furface of the cellular fubftance, with nerves, 
blood-veffels, and abforbents interwoven in its tex- 
ture. This is covered externally by the cuticle, 
which is very uniform in its {tructure, at leaft in fuch 
animals as breathe by means of lungs. (See note 
(A) at the end of the chapter.) The rete mucofum 
lies between thefe ; burt it can only be fhewn, as a 
diftinct layer of the fkin in warm-blooded animals. 
(See note (B.) Laftiy, the cuticle is furnifhed in 
the different clafles with peculiar organs for the 
formation and excretion of particular matters; 
viz. hairs in mammalia, feathers in birds. 

| (A) Mam- 
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(A) Mammatia. 


§ 135. The cutis of this clafs varies infinitely in 
thicknefs. It is extremely thin and delicate in the 
wing of the dat, and on the contrary, monftroufly 
thick in the rhinoceros, elephant, &c. alfo in the web- 
footed animals, particularly the wa/rus.t The form 
of the papille on its external furface is very various 
in the different animals of this clafs, as, indeed, in 
different parts of the fame animal. They are fome- 
times threadlike, as on the paws of the dear, and 
are very elegant on the teats of the true whale? 
(balena myfticetus). See note (C.) 

The colour of the rete mucofum varies, even in 
individuals of the fame fpecies, as in the different 
races of mankind. It is thickeft in fome cetacea.: . 

In fome fpotted domeftic animals, particularly 


sae am a mera eee SEE EEE EEE EEE EEE ee EB 


* Hence the old Normans ufed to make their almoft ims 
perifhable cables from the fkin of this animal. See,J. Sper- 
MAN, vita Alfridi magni Anglorum Regis. p. 205. 

* I have obferved this in feveral macacos (/imia cynomolgus) 
and mandrills (Papio Maimon.). 

3 I have had an opportunity of examining the fkin of the 
cetacea in a Balena boops, and ina dolphin, (delphinus delphis) 
In both the rete mucofum was very thick; but by no 
means equal to the breadth of a finger, as is reprefented in 
the Mufeum Gaubianum. 1783, 8 p. 14. ä 

the 
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the /heep, rabbit, and dog, there is a remarkable 
connexion between the colour-of the palate, and 
even, fometimes of the iris, and that of ‘tein 
for fpots of fimilar defcriptions are found in both 
parts.* : | | 

The cuticle is often of very unequal thicknefs in 
particular parts, from the different purpofes to which 
it is deflined. Thus, it is very thin on the points 
of the fingers in apes and baboons, when compared 
with its great thicknefs where it covers the callo- 
fities on which they fit. In fome thick fkinned 
animals, particularly the elephant, it forms a kind 
ot horny proceffes,* lying clofe together in feveral 
parts of the body. But differences of this kind are 
too numerous to admit of their being all noticed in 
this work. 


§ 136. Hairs, at leaft fingle ones, are found in 
all adult mammalia, even without excepting the ce- 
tacea. In various {tates of thicknefs and ftrength, 
they conftitute every intermediate lubitance, from 


* See among other works Scunemer?s additions to his‘ 
German tranflation of Monro’s Phyfio ogy of Fifhes. 

° Thefe procefles, as I obferved them on the probofcis of 
the elephant, appeared very fimilar to the warty cuticle of 
the two Englilh porcupine men, whom I lately faw, and have 
deferibed in Voict’s new Magazine, vol 3, pt. 4. See alfo 
W.G. Tivesius’s Defcription and Delineation of the tava Por- 
cupine men, in German, Altenburg, 1802, folio. | 


the 
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_ the fineft wool to the ftrongeft quills of the por- 
cupines Thick briftles, and hairs, as they are 
found, for inftance, in the tail of the elephant, and 
other animals, refemble horn, or fifh bones in tex- 
ture; while on the other hand, both thefe fub- 
ftances may. be eafily fplit into a kind of briftles. 
Hairs are commonly cylindrical; fome, however, 
are broad with two fharp edges; as in the toes of 
the ornithorhynchus, and the common porcupine. » 
Others, as the whifkers of the /ea/,° are also flat, 
but have rounded and denticulated margins, fo that 
they have a kind of knotty, or jointed appearance. 
Something fimilar may be obferved in the hair of 
fome cloven hoofed’ animals, and moft remarkably 
in that which covers the fcent-bag of the mufk get. 
(mofchus mofchiferus ). ‘Thefe are at the fame time 
filled with a very loofe medullary texture, and con- 
fequently very brittle. Some are thick and firm, 
but perforated by a narrow tube, which runs 
through their axis, as the long {tiff whifkers of the 


° Axusint Annotat. Academ. lib. 3. p. 66. 

7 In confequence of a degeneration of the formative im- 
pulfe, which feems to refide chiefly in an unnatural forma- 
tion of the fkin, the hair of the human fubjedt may affume 
an unufual appearance, fimilar to that of fome quadrupeds, 
particularly of the goat and deer kind. This was the cafe 
with a woman from Triers, who was fhewn here, as well as 
in many parts of Europe, in her feventeenth year. See Lava- 
Fer’s Phyfiognomical Fragments, in German, part 4, p. 68. 
And the fnpplement to Burron, vok 4, p. 571. 

P phoca 
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phoca urfina. The hairs on the tail of fome fpecies 
of porcupine are entirely hollow, like the quill of 
a feather. 

The hair is the moft incorruptible part of the 
body, and poflefles in great perfection, both kinds of 
‘reproductive power ; viz. the natural*, which takes 
place in a healthy ftate, and the extraordinary, 
which is exerted after’ an accidental lofs.’ It is. 
electrical in fome fpecies, and ferves in thofe anı- 
mals which poffefs much of it, as a mode of ex- 
creting fuperfluous phofphoric acid.’ | 

There are fecretions from the integuments in 
fome.fpecies of mammalia, manifefting themfelves 
by peculiar fmells, which contlitute fpecific charac- 
‚ters in fome of the horfe and dog-kind, as com- 
pletely as the national {mell of certain varieties of 
the human race." ; 


(B) Birps. 


61 37. The integuments of birds have the 


* Foran explanation of thefe terms, fee note G at the end _ 
of the chapter. | & 

° Manual of Natural Hiflory, in German, p. 28 of the 6th _ 
edition. : 

° Fourcroy Syfeme des Connoiffances Chirurgiques. v. 9 j 
p- 270. 

* ] have faid more on this fubjet in the third edition of - 
my work De Generis Humani varietate Nativa, p. 163. 


are 
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fame three parts with thofe of mammalia. Some 
are furnifhed with hair in particular fituations; as 
the vultur barbatus, the raven, and the turkey. 
Others, as the caffowary, have long {pines like fith 
bones in their wings, which approach in the tubular 
ftru&ture of their roots, to the formation of feathers 5 
the univerfal and peculiar covering of this clafs of 
animals. The particular differences in the forma- 
tion of the feathers are innumerable. Among the 
moft remarkable, are the fmall fcale-like feathers of 
the penguin’s wing ; and the horny, flat, and pointed 
procefles on the tip of the neck, and wing-feathers 
of the common fowl in its wild {tate ; and on thofe 
of the Bohemian chatterer, (ampelis garrulus.) 
Several birds in different orders, have two or more 
feathers arifing from a common quill.” 

The periodical renewing of the feathery cover- 


ing, at what is called the moulting feafon, takes 


place in a fhort fpace of time, and comes therefore 
more under our obfervation, than the change of 
the hair in mammalia.. This procefs has afforded 
a very interefting phyfiological remark, which has 
been often made in feveral fpecies of thofe birds, in 


which the male and female have different plumage ; 


* Jn a young ofrich, which had juit quitted the egg, and 
which now lies before me, there are as many as.twenty fea- 
thers on the back, proceeding from a fingle barrel. 

Pa Vize 
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viz. that as the latter ceafes in her old age to lay 
eggs, fhe obtains the male plumage. 

Laftly, the integuments of birds ferve the office of 
emunctory organs, which is proved even by the pro- 
cels of moulting, as well as by the feparation of 
peculiar matters from the fkin. Thus the cockatoo 
(Pfittacus crifatus_), as well as fome other fpecies of 
Pfttaci, and feveral birds of different orders, havea 
large quantity of white mealy duft difcharged from 
their {kin, particularly at the pairing time. 


(Cy AMPHIBIA. 


§ 138. The very various integuments, which 
are found in the different orders and genera of 
this clafs, conüfting of fhields, rings, fcales or fim- 
ple fkin, are covered externally with cuticle, which 
is frequently feparated in many of thefe animals, as 
in the fnake, (forming what is called in German, 
Natterhemd, i. e. fnakes-fhirt) and water-newt. 

This procefs of feparation is repeated every week 
for fome time in the latter animal, particularly 
in {pring and autumn. Some which have fmall 
fine fcales, as the chameleon, or a fimple fkin, as 
fome frogs change their colour occafionally, either — 
from difference in the light or warmth, or from the 
effect of their paflions. (For a peculiarity in the 
fkin of the toad, fee note (D). 

12 
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(D) Fisues. 


§ 139. All fifhes, without exception, are co- 
vered with fcales, which are bare in thofe which 
inhabit the open fea, but on the contrary are covered 
with a mucous membrane in thofe which live on 
coafts, or in frefh water. It is remarkable, that the 
colour ofthe fkin in fome filhes, as for inftance, 
the mullet, (mullus barbatus) depends on that of 
the liver.” The fcales are not changed like hair 
and feathers, but are perennial; and are faid to 
receive yearly, an additional layer to their laminated 
texture, from the number of which the age of the 
animal may confequently be determined. (For 
fome account of the epidermis in the lower orders 
fee note E. and of the various infenfible coverings 
note (F). 


Additignal Notes to the Tenth Chapter. 


(A) The epidermis of the cetacea is quite {moothg 
and marked with none of thofe lines, which are fo 
often feen in the other mammalıa. 


* Santorini Obs. Anatom. Venet. 1724, 4. Pp- 4: 
P 3 nid It 
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Itis detached from the furface, in the form of — 
fmall feales, in all the mammalia, except the whales. 
And in fome this happens chiefly at the feafon when 
their hair is fhed. It gives the thin a brauny ap- 
pearance. | 


(B) Itisinthe rete mucosum that the colour 
of the fkin refides; but this part poffefles in very 
few inftances, any brilliancy of colour in the mame 
malia. It is of a beautiful red and violet on the 
nofe and buttocks of fome baboons : and filvery 
white on the abdomen of the cetacea. It is re. 
markably thick on thefe animals ; being about the 
fixteenth of an inch on the back, and fuch parts 
as are of a black colour. 


(C) Vili, or papillz of the fkin are found on 
thofe parts which correfpond to the toes and fin- 
gersof man. They exift alfo on the trunk of the 
elephant, and on the fnout of the mole and pig. 

The cutis of mammalia*is much thicker on the 
back than on the belly. 


(D) The fkin of the frog and toad does not 
adhere to the fubjacent parts, as in other animals ; 
but is. attached to them only at a few points, and: 
is unconnedted elfewhere: fo that it may be com- 
pared toa bag containing the animal. 


(E) The lower orders poflefs in general an 
epidermis. In the te/acea it ufually covers the fur- 
| face 
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face of the fhell, and ‘obfcures the brilliancy of that 
part, until it is removed. It maybe feen by plung- 
ing a fnail-fhellinto boiling water. It is very thick 
and villous in fome fpecies, as in the arca pilofa. 

Cruftacea have it; alfo infects both in their 
perfect and larva flates, It is fhed in the latter 
feveral times before the change to the ftate of 
chryfalis : (feven times in moft of the butterflies and 
bombyces). 

It is very diftin in the vermes; as in the com- 
mon earthworm and leech, which often fhed it. In 
the fipunculus faccatus it is loofe and not adherent 
to the furface. 


(F) Hairs are formed in fmail bulbous bodies 
implanted in the true fkin, and grow from their 
bafe. SE 

If one of the large hairs, which grow on parti- 
cular parts of fome animals be examined with 
glaffes, its furface appears grooved, as if it were 
compofed of feveral filaments; and one or two 
canals are difcovered in the fubltance of the hair, 
containing a kind of fluid, which has been ealled 
the medulla. se | 

In the bedgehog, porcupine, &c. thefe filaments 
are covered with a layer of horny fubftance ; and 
the cavity is filled with a white fpongy matter. 

The colour of the hair is influenced in great mea- 
fure by that of the rete’ mucofum: and this cir- 
cumftance is particularly obfervable in the human’ 

P 4 fubject. 


216 ADDITIONS TO CHAPTER X. 


fubjelt. Its texture is much modified by climate 
and mode of life. The dog in Siberia, and the 
Jheep in Iceland are covered with a kind of long 
and {tiff hairs, while the fame animals, in very hot 
countries, as in Guinea, lofe this covering altoge- 
ther. A fpecies of goat furnifhes the long and filky 
hair, which is manufactured into the valuable fhawls 
of Cafhmere. The cat, rabbit, and goat are covered 
with a very long and peculiar kind of hair in An- 
gora, a {mall diftrit of Afia Minor; and the fupe- 
tior qualities of the Spanifh wool are well known. 

This feems to be the proper place for confidering, 
in a curfory manner, the other infenfible parts, 
which are found on the furface of the body. 
| The horns of the mammalia are generally formed © 
on procefles of the frontal bone; which they cover 
_in the manner of a fheath, as a glove does the fin- 
ger. They confift of afolid, infenfible, and elaftic 
fubftance; which in many cafes has a fibrous ap- 
pearance, as if it were compofed of an aggregation 
of hairs. This ftruéture is moft particularly re- 
markable in the rhinoceros; where the horn is folid, 
and fituated over the nafal bone. The fibres ana- 
logous to hairs are very diftin®t, and are obfervable 
at the bafe of the horn, detached from its fubftance 
in the form of briftles, The mafs of the horn is 
entirely pervaded by innumerable pores. 

In thofe animals which have along procefs within 
the horn, the os frontis begins to form a tubercle, 
about the feventh month of conception, This be- 
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ing gradually elongated, elevates the integuments, 
which become callous, and harden, as the horn is 
lengthened. Between the bone and the latter part 
a foft vafcular fubftance is interpofed: from which 
the horn is produced, by means of fucceflive addi- 
tions to its bafe and internal furface. 

The nails and claws of animals are formed juft 
like horns; they cover a procefs of the laft pha- 
lanx, which is analogous to the frontal procefs of 
the horn; and grow from the root or bafe, to 
which the integuments are attached, while they 
wear away at the loofe edge, 

The hoof of the horfe, a/s, &c. is a horny cover- 
ing of the laft phalanx; fimilar, in its ftru@ture and 
formation, to the parts juft mentioned, but inclu« 
ding the whole of the bone. Its internal furface 
in the horfe is formed into a vaft number of thin 
plates, which are placed alternately with correfpond- 
ing laminz of the vafcular fubftance, and confi- 
tute a molt clofe connection between the two parts. 
This union is fo firm, that, when the inferior portion 
of the hoof has been removed, a horfe may be 
trotted roughly without the foot being feparated 
from the upper part of the hoof. 

The body of a bird which has juft quitted the 
egg, is covered with hair inftead of feathers. Fäf. 
ciculi of hairs are produced from one common 
bulb, which is the rudiment of the future feather. 
In a few days a black cylinder appears, which opens 
at its extremity, and gives paflage to the feather. 

The 
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The oppofite end receives thofe blood-veflels, which 
fupply the vafcular fubftance in the barrel -of the 
feather; when the ftalk of the feather has received 
its complete growth, this vafcular body is dried up, 
and prefents the well-known appearance in the bar- 
rel of quills. 

The parts which have been juft defcribed, as well 
as the epidermis, and the fcales, or other hard co- 
verings of reptiles and fifhes poflefs neither veffels 
nor nerves ; and therefore the whole fuperficies of 
an animal’s body is really infenfible, and conftitutes 
a dead medium, through which impreflions are con- 
veyed to the fubjacent living parts. 


(G) I introduce the following quotation from 
the 2d chapter of the author’s Manual of Natural 
FHifßory (Handbuch der Naturgefchichte, ed. 6, 
Göttingen, 1799) becaufe it explains the terms 
made ufe of in the 136th paragraph; reprefents 
the fubje& in an intereiting point of view, and con- 
tains the refult of fome curious experiments. 

“ In {peaking of the growth of organized bodies, 
we muft notice their power of reproduction,—that 
wonderful property, of reftoring or renewing parts, 
that have been mutilated or entirely loft. This is 
one of the wifeft provilions of nature for guarding 
animals and plants againft the numerous dangers, 
by which they are furrounded. Hence, when view- 
ed in connection with the fyftem of growth altoge- 
ther, it conititutes one of thofe grand charaders,; 

which 
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which diftinguifh the machines that proceed from 
the hand of the Creator, from all the produétions 
of human fkill. The fprings and wheels of me- 
chanical inftruments have no power of repairing 
themfelves when injured or worn; but fuch a 
power, in different degrees 1s imparted to every ani- 
mal and plant. 

At different periods of the year, feveral organized 
beings lofe by a fpontaneous and natural procefs 
certain parts of their body, which are fubfequently 
renewed. Examples of this occur in the fall of the 
Stag’s horns; in the moulting of birds; in the re- 
newal of the cuticle of ferpents, and of the larve of 
infeéts, and that of the fhell of the cruftacea; the 
fall of the leaves of trees, &c. This may be called 
ordinary or natural reproduction. 

The fecond, or extraordinary kind of reproduc: 
tive power is that, by which wounds, fractures, or 
any accidental mutilation or lofs of parts of an or- 
ganized body, are remedied or reftored. Man in- 
deed, and fuch animals as are nearly allied to him, 
poflefs this property in a very limited degree, while 
its {trength and perfection are truly aftonifhing in 
feveral cold-blooded animals, as the water-newt, the 
crab and lobiter, fnails, earth-worms, (lumbricus 
terreltris,) fea-anemones, (adlinia), the ftarfilh, 
(afterias, ) frefh-water polipes ( hydra ie 

Some experiments on this reproductive power 
require a hand exercifed in fuch employments, to- 
gether with various precautions, and a favourable 

combination 
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combination of circumftances, for their fuccefs. 
Hence perfons muft be cautious in concluding 
againft the truth of any ftatement, becaufe their own 
experiments do not fucceed. After feveral fruit- 
lefs attempts on this fubjedt, I have lately succeeded 
in obferving the reproduétion of the whole head of 
the {nail (helix pomatia) with its four horns ; 
which occupied about fix months. | 
I preferve in fpirits a large water-newt (lacerta 
Dalufris), from which I extirpated nearly the whole 
eye feveral years ago. All the humours were dif- 
charged, and then four-fifths of the emptied coats 
were cut away. In the courfe of ten months an 
entirely new eye-ball was formed; with cornea, 
iris, cryftalline lens, &c.; and this is only diftinguith- 
ed from the fame organ on the oppofite fide, by 
being fmaller.”” (See the Gottingen Literary Notices 
for 1787) p. 28, 30. | 


ar 


CHAPTER XI. 


ON SEVERAL PECULIAR SECRETIONS« 


N PERL: is neceflary that we fhould take no- 
tice of fome organs, deftined for the fecretion of 
peculiar fluids, the ufe of which is not hitherto 
fufficiently determined. Thefe occur in particular 
clafles, or in certain genera and fpecies of animals ; 
and may be moft conveniently confidered here, at 
the end of that divifion, which treats of the na- 
tural functions. | 


(A) MAMMALIA. 


§ 141. Befides the well-known falivary glands, 
there is another, which has been defcribed by 
Nuck in the orbit, particularly of the dog, and 
fome other predacious animals, which has an excre- 
tory duct opening near the laft tooth of the upper 
jaw 


§ 142. Both fexes of both fpecies of the elea 
phant, viz. the African and Indian, have a confider- 


* Nuck Sial.grajhiay tab. 3 and 6. 
able 
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able gland* at the temple, between the eye and 
meatus auditorius, fecreting in the rutting feafon a 
‘brownifh juice, which is difcharged through an 
opening in the fkin3, 

As far as regards the ftru@ure of the organ, this 
fecretion refembles moft, that of the gland placed 
at the back of the Mexican mufk hog or pecare 
(fus tajagu). ' (See note (A), at the end of the 
chapter). 


$ 143. Several ruminating bifulca, and. the 
_ Bare, have, in the part which has been noticed above 
(§ 16.), febaceous finufes, which have received that 
name from the adipous and vifcous fubltance, 
which is feparated there in great abundance in fome 
animals, and which is well known in the /ag, 
where it is fuppofed to be of a lacrymal nature’. 


§ 144. In moft of the ruminating animals, and 


— * See the Hiffeire des Animaux of the Parifian academicians, 
part 3. p. 138, and Campgr’s plates on the anatomy of the 
elephant, which were prepared in his 7oth year. 

* This circumftance has been remarked of old, and has 
been noticed in the Indian Mythology. See WıLrorD in 
the Afialic Refearches vol. 3. p. 443.5 it occurs likewife in 
Srraso. Compare alfo Beaurızu Voyage aux Indes Orien- 
tales, p. 105. (inthe collection of Turvenor the elder, vol. 2.) 
and J. W. Hevor’s “ La? Indian Theatre,” in German, 


pr2i2. 
+ See profeffor ScHNEIDER in the Leigh Mira fe Na- 


tural Hiflory, in German, 1787; p. 436. : 
| In 
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in the bare, there are cavities in the groins, near 
the genitals, called by Pallas antra inguinatia ; and 
containing a ftrong-fcented febaceous fubftance fe- 
creted from glands which lie under the integu- 
ments’, 


$ 145. Some other mammalia have pouches 
on the abdomen, covered internally with a. fine 
hair, and containing fatty fecretions of peculiar 
odours. Of this kind are the bags near the anus 
of the badger ; and that which contains the teats 
of the female marfupial animals ©. 


§ 146. There arealfo in the dadger, and the opo/- 
fums, as well as in feveral other carnivorous animals, 
(both among thofe, which are furnifhed with fepa- 
rate toes (digitata), and thofe which are web- 
footed (palmata) peculiar glands and bags at the 
end of the rectum, fecreting a yellow fubftance of 
a ftrong and difagreeable fmell in its recent ftate, 
and which frequently gives to their excrement-a 
kind of mufk-like odour’. (See note (B). 


> Ibid, p. 430. 

° The yellow matter contained in this pouch, was come 
pared by Tyson with that which is fecreted in the axilla of 
the human fubjea&. Phil. Tranf. vol. 20. p. 120. 

7 See Grew Mufeum Regalis Societ. tab. 23. where he re- 
prefents thefe bags in the polecat, weafel, fox, and cat. Dav- 
BENTON tom. 9, tab. 4. in the dion, tab. 16. in the panther, 
tab. 33. in the czvelfe, tom, 7. tab. 13. in the offer. 


§ 147. 


224 Ä CHAPTER XL 


§ 147. Thefe anal glands muft be diftinguifhed 
from another kind of fimilar glands and bags, 1 
which alfo fecrete ftrong- fcented matters, but feem 
to be rather connected with the genitals’. Thefe 
are found in fome of the fame carnivorous animals, 
which poflefs the anal glands, as the /ion, the ci- 
vette, &c.; alfo in many herbivora, which want 
the latter organs; in fome of whom they exift in 
both fexes, as in the beaver °, the ondatra (mus zi 
bethicus), &c. in others they are peculiar to the 
male, as in the mufk animal", whofe pouch is 
found in the prepuce near the navel. (See 
note (C). | 


§ 148. We mult alfo mention here the glan- 
dular cavities, covered internally with hair, which 
are found in the feet of feveral ruminating bifulca, 
and particularly in the fheep. They have an ex- 
cretory duct opening at the junction of the toes" ; 


® "Tyson, who arf carefully examined the different kinds 
of what he calls ““ fcent bags,” has not diftinguifhed them 
from each other. See Pror’s Natural Hiflory of Oxfordfhire, 
p- 305. and the Philof. Tranf. vol. 13 and 29. alfo Haıızr 
Elem. Phyfiol. tom. 7. p. 147, &c. 

9 Dausenton, tom. 8. tab. 41. 42. 

© Sarrazın in the Mem. de ? Acad. des Sct. 1725. tab. 
12: 13. 

1 Parras Spicileg. Zoolog. 13. tab. es 

*” R. Livincsrone in the 2d vol. of the. Tranf. of the So- 
ciety of New York, p. 140. 
and 
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and the ob{truction of this, particularly from a long 
continuation of wet weather, occafions troublefome 
fymptoms. | 


(B) Birps. 


5 149. Although birds do not mafticate their 
food, feveral of them, particularly among the pici, 
have confiderable Jalivary glands at the fides of the 
lower mandible. The fecretion of thefe glands 
ferves to facilitate the numerous and ftrong mo- 
tions performed by the tongue in deglutition, 
(See note (D). 

_ The pancreas is of confiderable fize particularly 
in thofe birds of prey, which do not drink: its form 
and ftructure ‘vary confiderably. 


§ 150. The glands which fecrete the oil, on 
the upper part of the tail, are largeft in aquatic 
birds; in fome of which, as the anas mo/chata, the 
 fecreted fubftance has a mufk-like odour. In that 
race of the common fowl, which has no tail, (the 
Gallus ecaudaius ) this organ no longer exifts.“ 
: (See note (E). 


13 REAUMEUR, Art de fiir Yai, les Difepem Domefliques. 
tom. Il. p. 332. 


Q ~  (C) Ame 
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(C) AMPHIBIA. 


§ ısı. I do not think it probable, that the 
part, which has often been confidered as a pane 
creas in this and the following clafles of animals, 
really deferves that name “. 

Anal glands, which diffeminate a ftrong fpecific 
odour at certain times are found in fome animals 
of this clafs ; for inftance in the Cayman (Lacerta 
Alligator ), and the rattlefnake **. 


§ 152. Anacrid fluid exudes through numer- 
ous pores of the fkin in fome reptiles, when they are 
irritated ; as in the /alamander and in toads. It is 
faid that the gecko fecretes a really venomous fluid 
‘between its toes. But there is a much more dan- 
-gerous kind of poifon formed in fome ferpents, 
which are diftinguifhed from the innocent ones by 
‘the organs pointed out in the 7ıft jeg 
(See note (F). 


(D) Fıisues. 


§ 153. The moft univerfal_fecretion in this 
clafs, which comes under the prefent chapter, is 


Ammann mn 


unten 
— nn ee 


* x Zontemmilts FRE not beat aie to agree on ate point. 
Cuaras took that to be, the pancreas of. ferpents, which 
Tyson with the ancients called the fpleen. 

__*% Tyson in the Philof. Tranf. vol 13. p. de.‘ 
as that 
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that of the mucus, which befmears their {kin and 
fcales, and which is formed in canals * lying near 
the /ateral lines, and in the fame direction with 
them; one or more of thefe canals running on each 
fide from the head to the tail-fin, In fome fithes the 
mucus is poured out in the intervals of the fcales ; 
but in others thofe parts are perforated by regular 
openings for its difcharge . (See note (G). 


(E) Insects. 


There are no true conglomerate glands, nor ana- 
logous parts in infeéts; but their different fecre- 
tions are performed by loofe veflels“. Befides 
the different fecretions of peculiar matters, which 
belong exclufively to fingle fpecies, as the vapour, 
which fome carabi (carabus crepitans, marginatus, 
&c.) difcharge, and the ftrong odours with which 
feveral of the bug-kind defend themfelves in cafe 
of neceflity, two kinds of fecreted fluids deferve 
to be particularly remarked in this clafs: the filk 


"© See the two claflical works of Steno, who difcovered - 
thefe parts : | de mufculis et glandulis, p. 42. and elementor. my de 
dog. fpecimen. p- 72.3 alfo Lorenzint, p. 7. and 21. 

Or 20, Qu Rivinus in the Leipfic 48a Eruditorum, 1687, 
p. 161. and Perravir Effais de Phyfigue, tom. 3. tab. 20. 

“ Cuvier in the Memoires de la Sacierd d’Hift. Nat. de Paris. 

an. 7. Pe 40. 


Q 2 which 
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which is formed by the larve of phalen& ® (moths) 
and by fpiders’°; fee note (H) and the poi/on with 
which feveral RENT and apterous ? in« 


feéts are armed. See note (I). 

The wax, which is prepared: by the Honda 
and by the Indian coccus: melli ificus, deferves to be 
‘enumerated among the fecretions, which are pecu- 
liar to animals of this clafs. B 


(F) VEerMmEs . 


§ 1595.’ The moft remarkable fecretions in this 


clafs take place in the teftacea, There is one of 


thefe common to the whole clafs; viz. the for- 
‚mation of the calcareous matter of their hells’, 
‚which takes place in a peculiar vifcus lying near 
the heart (/acculus calcarius SWAMMERD. glan- 
‚dula. teflacea Pou.) The celebrated purple * 
‚colour is formed in fome marine genera; as the 


19 See Lyonst, tab. 5. and 14. 
~-%-RGOsEL; tome 4. tab..29- | 
ı See SWAMMERDAN’s plates of the organ. in the bee, tab. 


‘18 and 19. 
“ 2 Ricu. Meav, Opera Medica, tom. 2.tab, 3. 
3 SwaAMMARDAM, tab. 5. of the Helix Pomatia. Poxı, tom. 


2. tab. 20. of the Venus Chione, tab. 26. of the Arca 


Pilofa. 
4 See Srrom of the Bucinost Lapillus in the xıth vol. of 


Kiabénh. Selfk. Shrifter. P. 30+ 
Buc- 
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Buccinum lapillus and echinophorum, murex brandaris 
and trunculus, Helix ianthina, arca nucleus, &es 
Laftly fome bivalves, under extraordinary circum- 
ftances form pearls’ on the inner furface of their 
fhell. “(See note (K) for an account of the filk, 

fecreted by mollufca, and note Ka: for the ink of 
the cuttle fith.) | 


Additions to Chapter the Eleventh. 


(A) This remarkable gland is found on the 
back of the animal, over the facrum. It is of a 
confiderable fize (between two and three inches 
Jong, and above and inch broad), and is compofed 


of feveral lobules, whofe duéts join into one canal, 


_ which penetrates the fkin. It furnifhes a fecretion 
of a very pleafant mufk-like odour, from which 
Tyson denominated the animal aper mofchiferus. 
The opening of this part on the back has been 
defcribed by many authors as the navel (Bar- 
THOLIN. Cent. 2. Hift. Med. 96.) 

Tyson in the Phibf£ Tranf. No. 153, or in 
his works, London, 4to. 1751, with a good delinea- 
tion of the gland. 


* Pogi,tom. 1. Introduction, p. 19. 


Q3 (B) Thefe 
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(B): Thefe anal bags are. of a fpherical form, 
and have a fmall round opening juft at the margin 
of the anus. They feem to belong particularly to 
the carnivorous animals. They may be. feen very 
well in the cat. Their fecretion poflefles that 
ftrong difagreable odour, which charadterifes fo 
remarkably many animals of this order, as the fox 
and all the weazel tribe; and which has even made 
the polecat proverbial in common language, and 
has beftowed on it its fcientific name, mu/tela pu- 
torius. Some American fpecies exceed thefetor even 
of the polecat. This is the cafe with the viverra 
 mephitica and coafe (the fkunk and fquafh), They 
pour out the fetid matter when purfued; and are 
thereby effectually defended, as neither man nor 
animal can approach them. 

Thefe parts are not however confined to the 
carnivora, as feveral rodentia poflefs them. 


(C) It is from thefe glands, and not from the tefli- 
cles, as naturalifts have abfurdly fuppofed, that 
the fubftance called caforeum is produced. <A de- 
lineation of the parts, from the diffeCtion of ‘the. 
Parifian academicians, may be feen in the collection 
of Biasius. Anatom. Animalium. tab. 13. 

That valuable article of the materia medica, 
mu/k, is produced from fimilar glands in the mo/- 
chus mofchifer (in Englifh the mufk), an animal 

found 


~ 


ON SEVERAL FECULIAR SECRETIONS. 231 


found in the mountains of Thibet, and the fouthern 
parts of Siberia. | | 


(D) I have already ftated that falivary glands, 
in the proper fenfe of the term, do not exilt in 
birds ; and that the parts which the author men- 
tions here, muft be regarded in a different point of — 
view. (See the note to § 94.) 


(E) Tyson flates that the oftrich has this gland 
fituated not on the rump, but further forwards, 
(Anatomy of the Mexican Mufk-hog, p. 39.) Ihave 
obferved in the fituation, which he mentions, a 
pretty confiderable bag with hard callous fides, 
and nothing glandular in its coats. It contained 
a brown and un&tuous, but nearly folid matter, and 
I could difcover no external opening; but it had 
been fomewhat cut before IT examined it. It cannot 
I think be very well compared with the oil bag of 
the rump. 


(F) There is found in the crocodile, on each 
fide of the lower jaw, and juft under the fkin, a 
gland, whofe duct opens externally. It fecretes a 
fubftance fmelling like mutk. 


(G) Cuvier reprefents the tubes which open 
in the courfe of the /inea lateralis of fifhes, as the 
excretory ducts of two glands placed above the 
orbits.  (Légons d’Anat. compare’.) tom. 5. 
p- 260. 

4 | In 
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In the fate the openings are not confined 
to any particular part, but are fcattered over 
the furface. ‘The tubes radiate from one point, 
'juft above the angle of the jaw; and the third 
branch of the fifth pair of nerves is diftributed: 
at that part; its filaments accompanying the 
tubes. | FE 
For an account of the eledtrical organs of fithes, 
which mult be confidered as parts fecreting the 
eleätrical matter, fee § 217: and for their fwim- 
ming bladder, in which a fecretion of air is ef. 
fected, § 186. 


(H) Almoft all the larve or caterpillars fpin 
for themfelves fome kind of covering before their 
metamorphofis ; but it is the filkworm only (bom- 
byx mori), that furnifhes the materials of our 
various filk manufactures, as the thread which it - 
forms is very pliant and abundant, and can be 
eafily unrolled. 

The fecretory organs, which Fan this matter 
of filk, are the fame in all larvee. They confilt 
of two long tubes, at firft fmall and tortuous, but 
growing gradually larger to form a kind of refer- 
voir, and terminating in a fingle very fmall tube, 
which opens under the lower lip. Itis by moving 
its head from fide to fide, that the animal draws 
out the filk. 


(J) In thofe infest, which poficls flings, the 
irritating 
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irritating or poifonous fluid is formed in a peculiar 
bag, which fends a dué to the fing. The latter 
part is hollow, and its tube opens externally. Ie 
is contained in a fheath, and barbed at the fides of 
its point, fo that it ufually remains in the wound, 
which it inflicts. A delineation of thefe parts in 
a magnified view may be feen in SwAMMERDAM, 
tab. 27. of the Englifh tranflation. 


(K) Several acephalous mollufca produce a 
kind of filk, fimilar to that of the larve of infeés. 
It is fometimes called the beard ; and is employed 
by the animal in order to attach itfelf to rocks, &c. 
It is formed by a conglomerate gland, placed near 
the foot ; which latter part draws out the filk from 
the excretory dué, and moulds it in a groove on its 
furface. The fea mufcle (mytilus) the pinna, and 
perna, exemplify this ftructure. The pinna pro- 
duces it in fuch quantity, and of fuch quality, as 
to admit of its being manufadtured into gloves, 
which is done at Meflina and Palermo (BLumens, 
handbuch der Naturgefchichte. ed. 6. p. 438.) 


(L) The black inky fluid of the cuttle.fith, 
which has often been fuppoied to be the bile, is a 
very üngular fecretion, that muft be noticed in 
this place. The bag, in which it is contained, has 
a fine callous internal furface, and its excretory 
duct opens near the anus. The fluid itfelf is thick, 
but mifcible with water to fuch a degree, that a 

very 
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very fmall quantity will colour a vaft bulk of 
water ; and the animal employs it in this wayto 
elude the purfuit of its enemies. According to 
Cuvier, the Indian ink (which comes from China) 
is made of this fluid. (Lécons d’ Anat. Comp. tom. 5- 


p- 262.) 
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CHAPTER XIL © 
ON THE HEART AND BLOOD-VESSELS. 


§ 156. A PERFECT circulating fyftem, to which. 
on the one hand fluids are brought by the abforb- 
ents, to be converted into blood ; and from which 
‘on the other fide, various juices are feparated in 
glands, and vifcera of a glandular ftru@ure; ap. 
pears to belong univerfally and exclufively to red- 
blooded animals. A pericardium exifts in all thefe 
animals.“ Parts of fuch a fyftem, particularly a 
heart, and certain veflels connected with it are 
found in fome genera of the two white-blooded 
clafles. 


(A) Mammattia. 


§ 157. The internal ftructure of the heart is 
the fame as in man; but its fituation in quadru- 


_ * Itis furprifing that fo many good anatomifts fhould 
‚have denied the exiftence of a pericardium in the hedgehog. 
Brasıus, Peyer, Harper, Tozzerti, &c. are among thefe. 
The membrane is indeed very delicate in this animal, and it 
requires fome care to avoid tearing it in opening the cheft. 
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peds and cetacea differs from that which it has in 
the human fubject. It is in the former more 
lengthwife with refpect to the body ; refting rather 
on the fternum than‘on the diaphragm. Hence 
the pericardium of thefe animals is not conneéted 
with the diaphragm’ asin the:human fubject ; the 
portion of the inferior vena cava within the cheft 
is. proportionably longer.?, (See note (D) at the 
end of the chapter.) | 


6.158. ı The larger adult bifulea,.and the pig 
have two fmall-fat bones, (which have’ been called, 
particularly in the flag, bones of the heart.) where 
the aorta arifes from the left ventricle. The com- 
mon. notion that they. ferve as a fupport to. the 
valves,* does not much, elucidate-the fubjet. (See 
note (B). | 


$ 159. It has been fuppofed, that the amphi- 
bious animals of this clafs and the cetacea have an 
open foramen ovale, like that of the foetus, in ‘their 
feptum auricularum. And the neceflity of fuch 
an opening has:been inferred from ıtheir way of 

* See Morcaent in his Epi. Anat. p. 302, edit. 1764. 

* On the proportionate length of the heart to that of the 
whole body. See T. H. BerGman, Prime linea Patholigia 
Comparatz. Gort: 1804, 4 

#C,1 Keucuen, de Offculis e Cordibus eR: Gro- 
ning. 7772, 4. 

-q life ; 
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life; fince they often pafs a confiderable time under 
water without breathing. This fuppofition has 
been fully refuted by the repeated diffection of 
adult animals of this kind; which has fhewn that an 
exception from the welder rule very rarely occurs.* 
(See note (C). 

In feveral genera and fpecies, of web-footed mam- 
malia, and cetacea (that is, in the common and fea- 
otters, in the dolphin, &c. ) particular veffels have 
been obferved to be confiderably and conftantly 
enlarged, and tortuous. This ftructure has been 
principally remarked in the inferior vena cava; 
where there can be no doubt that it ferves, while 
the animal is under water, to receive a part of 
the returning blood, and to retain it until refpira- 
tion can be again performed, and the lefler® circu. 
Jation be thereby again put in action. 


aS 160. ‘There are fome remarkable circum- 
ftances i in the diltribution of particular arteries in 
certain animals of this clafs. We may notice, as 


> I poffefs through the kindnefs of Dr. Ausers,of-Bie- 
mena very fingulamheartcof an adult: feal..\The foramen 
ovale'and ductus arteriofus are completely open. Bothithe ärte- 
tial ‘trunks, and particularly the aorta, form large, and: as it 
were anemyfmatic expanfions. The fame fa@ was obferved 
“by Seeer inthe latter veffel in afeal, of which hevhas given 
"an account in the Ephem. Nat. Curios, Dec. roan gip. 292. 
° Kecmus in the d@a “cad. Natur. Curias, tom, 1.p. 25. 
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the an fingular of thefe, the rete ae RR: 
‚by the internal carotid at its-entrance into the cra- 
‘nium, in feveral ruminating bifcula’, and carnivo- 
rous animals: and that. divifion of ‚the arterial 
trunks of the extremities, which has been obferved 
by Mr. Caruise * in the flow-moving animals, viz. 
the floths, and lemur - tardıgradus. The arteries 
of the arm and thigh in thefe cafes, divide as they 
leave. the trunk into numerous parallel branches, 
which are united again towards the elbow and 
knee. * (See note (D). 


(B) Brrps. 


§ 16r. The whole of this clafs without excep- 
tion, poflefs a very remarkable peculiarity in the 
ftru&ture of the heart. The right ventricle, inftead 
of having a membranous valve (fuch as are found 
in both ventricles of mammalia, and alfo in the left 
of birds), is provided with a ftrong, tenfe, and 


? It is reprefented by Monro in the flink calf. 04. on Lk 


Nervous Syftem, tab. 1. 
® In the Philos. Trans. for 1800, p. 98. 
* The moft curious and elegant diltribution of veins oc- 


eurs in the foot of the heife; where thefe veflels run in in- 
numerable parallel branches on the anterior furface of, the 
coffin bone, and form a reticular plexus of anaftomofes on 
the under part which completely c covers the furface of the 


bone. > Ä | hf : 
nearly 
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nearly triangular mufcle. This fingular ftru€ture 
aflifts in driving the blood with greater force, from 
the right fide of the heart into the lungs : fince the 
expanfion of the latter organs by refpiration, which 
facilitates the tranfmiflion of the carbonated ? blood 
in mammalia, does not take place in birds, on ac- 
count of the connedtion which their lungs have 
with the numerous air-cells, which will be after. 
wards defcribed.’° 


(C) Ampnisıa. 


§ 162. The frogs, lizards, and ferpents, of this. 
country at leaft, have a fimple heart, confifting of 
a fingle ventricle and auricle." See note (E). 


§ 163. The ftructure of this part is very diffe. 
rent in the turtle;'* and has given rife to more 
controverfy than that of any order of animals, 


ELL SST TT A GE AU eo eer, 


° The reafons which have induced me to fubftiitute the 
terms, carbonated and oxygenated, for thofe of venous and ar- 
terial blood have been explained in the I/nfit. Phyfiol. p. 13. 

*° T have fpoken more largely of this part, in the Comment, 
Reg. Soc. Scient. Gotting. vol. 9, where there is alfo a repre- 
fentation of the mufcle in the heron, p. 128. 

" SwAMMERDAM gives the cleareft reprefentation of the 
heart of the frog, and of the veffels, which are moft imme- 
diately connected with it, tab. 49. 

* Ihave lately opened a tortoife from Morocco, which 
came to me alive, and for which I am alfo indebted to Dr. 
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Their heart poffeffes two auricles,"? which are fepa- 
rated by a complete feptum, like thofe of warm- 
blooded animals, and receive their blood in the 
fame manner, as in thofe animals; viz. the two 
venze cave: terminate in the right auricle, the pul- 
monary veins in the left. Each pours its blood into 
the correfponding ventricle, of which cavities there 
are two: thus the ftruéture of the heart hitherto 
refembles that of mammalia. 

The charatteriftic peculiarities, which aiftingnith 
the heart of thefe animals, confift in two circum- 
ftances. Firft, both the ventricles communicate to- 
gether; there is a mufcular, and as it were tubular | 


me. 


Aısers. The ftruéture of its heart, concerning which Mor-. 
Gacni himfelf was in doubt, exactly refeimbled that of the 
turtle in the moft important circumftances: viz. in the 
union of the two ventricles by an intermediate opening, in 
the origin of the large arteries om the right ventricle, as, 
well as in the diftribution of the aorta, and the union of its 
two chief branches in the abdomen. The cavities of the 
ventricles were equally fmall ; their parietes equally-fpongy, 
The intermediate opening of the ventricles was more fimple, 
as it had not the valvular firu&ure, which is found in the 
heart of the turtle. ‘The auricles were loofe and thin.as in 
the tefudo caretta; not {trong and fpongy as in the mydas. 

"Ss A remarkable difference exifts in the ftructure of the. 
auricles between the tefudo caretta and mydas, both of whofe 
hearts now lie before me. The auricles of the former are 
thin, like thofe of warm-blooded animals ; in the latter they 
are very firm, and have almoft as thick and ftrong parictes 
as the ventricles. 


valve, 
12 
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valve, going from the left to the right cavity, by 
means of which the former opens into the latter. 
Secondly, the large arterial trunks arife all toge- 
ther from the right ventricle only (no veffel coming 
from the left). . The aorta, forming three grand 
trunks", is fituated towards the right fide and the 
upper part ; the pulmonary artery comes as it were 
from a particular dilatation’’, which is not fituated in 
the middle of the bafis of the heart, but lower; (it 
muft be underftood, as we have already tlérved, 

that we apply thefe terms according to the hori- 
zontal pofition of the animal.) 

We can now comprehend how this wonderful 
and anomalous ftructure, by which all the blood is 
propelled from the right ventricle only, is accom- 
‚imodated to the peculiar way of life of the animal, 
which fubjects it frequently to remaining for a long 
time under water. For the greater circulation is 
fo far independent of that, which goes through the 
lungs, that it can proceed, while the animal is un- 
der water, and thereby prevented from refpiring, 


AT SEE are 


+ ‘Two of thefe go to the abdomen ; the right is the pro- 
per gorta abdominalis, the left is the du@us communicativus of 
Mery, who compared it to the du@us arteriofus of the foetus 
+, Mery confidered this dilatation as a third ventricle, 
wentriculus intermedius ; hence it has happened, that fome zon- 
tomilts have afcribed to the turtle a fingle ventricle, (on ac. 
count of the communication) ; fome two, and others three. 
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although the latter is impeded. In warm-blooded 
animals, on the contrary, no blood can enter the 
aorta, which has not previoufly pafled through the 
lungs, into the left ventricle ; and hence an obftruc- 
tion of refpiration moft immediately influences the 
greater circulation”. 


(D) Fisues. | 


§ 164. The heart in this clafs of animals is ex- 


tremely {mallin proportion to the body: Its ftruc-. 


ture is very fimple, as it confifts of a fingle auricle 
and ventricle, which correfpond with the right fide 
of the heart in warm-blooded animals. ‘The ven- 
tricle gives rife to a fingle arterial trunk (which is 
expanded in moft fifhes into a kind of bulb as it 
leaves the heart), going ftraight forwards to the 
branchi@, or organs of refpiration. The blood 
pafles from thefe into a large artery, analogous to 
the aorta, which goes along the {pine and fupplies 


© The beft and moft intelligible delineations of the turtle’s 
heart are thofe by Mery inthe Mem. de P Acad. des Se. 1703. 
Although he made an erroneous application of them to the 
courfe which he fuppofed the blood to take in the heart of 


the human fetus. I conclude from a comparifon with my | 


own preparations, that his drawings were taken from the 
tefude caretta. 
the 


x 
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the body of the animal. {t is then returned by the 
venz cave into the auricle’. 


8 165. Moft cold-blooded animals, as fifhes, and 
the amphibia of this country, have a much fmaller 
proportion of blood, and fewer blood-veffels than 
thofe with warm blood. On the contrary, they 
have a much greater number of colourle/s veffels 
arifing from the arterial fyftem. 


(E) Insects. 


£ 166, A true heart, and fyftem of veflels con- 
nected with it, are found in a very few of what 
are called white-blooded animals. In this clafs 


they feem to belong only to fome genera of infects 


"" Reprefentations of the heart of a fifh are given by Prr- 
RAULT in the Effais de Phyfique, tom. 4. tab. 19.: by Du- 
VERNEY, in his pofthumous ‘* @uvres Anatomigues’’, tom, 2. 
tab. 9.: by Govan Hifloria Pifcium, tab. 4. (all thefe how- 
ever call the trunk of the dranchial artery, the aorta) and by 
ere? | in his “ Strudure and Phyfiology of Fifbes.”? 

° In an experiment which I mede on this fabjeé, I ob. 
tained from 24 adult water-newts (/acerta palufris) which 
has been juft caught, and weighed #4 oz. three feruples and 
a half of blood. The ee therefore of this fluid to 
the weight. ot the body was as 24 to 36; whilethe fame pro- 
portion in an adult and healthy man is as 1 to 5. 
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which have no wings; as the genus cancer,'? and 
monoculus. Several of the older zootomiits confi- 
dered the dorfal veffel of the larvae, &c. to be a 
heart ; but this opinion has been already refuted by 
Lyonet. In the genera which we have mentioned, 
there feems to be no paflage of the arterial extre- 
mities into the origins of veins, and confequently no 
true circulation. (On the mode of nutrition in 
thefe animals, fee note (F). 


(F) VERMES, 


§ 167. In many genera of this clafs, particularly 
among the mollu/ca” and teftacea,* there is a very 
manifeft heart”, which is fometimes of a fingular 
ftructure. It confifts, for inftance, in the cuttle-fi/h, 
of one ventricle, and two auricles, which lie at 
fome diftance from the ventricle, near the gills. 


” Wırrıs De Anımd Brutorum, tab. 3. fig. 1. ROsEL’s 

Infetis, vol. 3, tab. 58. 

2 See SWAMMERDAM of the limax maximus, tab. 9. of the 
Sepia officinalis, tab. 52. Monro on F ifhes, tab. 31. 

See Pou teflacea utriu/que Sicilia, Vol. 1, and 2, fora 
reprefentation of this in feveral teftacea. Wuttis in the 
work above quoted, tab. 2. of the oyfler. SWAMMERDAM, 
tab. 5, of the helix pomatia. 


* Cuvier divides the whole clafs of vermes, according as 


they are furnifhed with a heart, and vafcular fyftem, or are. 
deftitute of thefe organs, into two families: the former he 
calls mollufca, the latter soophita. | 

| & Some 
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Some bivalves are faid by Pox to have two auricles, 
and fome even four. But in all thefe inftances, 
there has been no conneCtion hitherto difcovered 
between the arteries and veins ;? while on the other 
hand fome genera in other orders of this clafs 
have a connected fyftem of veffels without a heart ;* 
and the proper zespbytes cannot be faid to poflefs ei- 
ther; as their nutrition feems to be effected by an 
immediate derivation of the nutritive fluid from 
their abdominal cavity into the gelatinows paren- 
chyma of their body’. * 


3 roa Porı, tom. 2, tab. 25, of the arca noe, and tab. 27, 
of the oflrea jacobaa, alfo tom. 1, introduction, p. 39. 

4 B. F. Benine de hirudinibus. Harderov. 1776, 4to. a 
very excellent monograph. ‘The medu/z alfo have no heart, 
but a manifeft circulating fyftem of arteries and veins. See 
Mitcurziy in Albers’s American Annals, in German, pt. 1. 
P: 32% 

5 SpALLANZANI, FONTANA, and Mutter, have confidered 
the dark portion in the body of the wheel animal (vorticella 
rotatoria) to be a heart; although it has voluntary’ motion, 
which is influenced by that of the radi. And they have 
employed this by a curious petitio principit, to prove that there 
are animals which have a voluntary power of fetting their 
heart in motion, or leaving it at reft. I have fhewn twenty- 
three years ago, that this remarkable organ can by no means 
be looked upon as a heart, butis really an alimentary canal. 

* On the circulating fyfiem of the vermes, fee note (G) 

at the end of the chapter. 
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Additional Notes ts the Twelfth Chapter. 


(A) The heart of the orang outang is placed 
obliquely like that of the human fubje&t; but in 
other mie the apex only is alittle inclined to the 
left, and juft touches the diaphragm, 


(B) The right auricle receives in the porcupine 
and elephant two anterior venz cave; the left of 
which opens near the communication with the 
ventricle. 


. (C) The queftion, whether or no the foramen. 
ovale be open in fuch animals, as have the power 
of diving, and remaining for fome time under water, 
feems to be as yet not completely decided. In 
addition to the affirmation of the author, § 159, 
the evidence of Cuvizr may be quoted; he ftates 
that in fevetal porpoifes, in a dolphin, and a feal, he 
found this opening clofed. (Lécous d’ Anat, Comp. 
tok 4, p.» 201.) The Parifian diflectors alfo found 
it clofed ina beaver. ( Defcription Anatom. d’un 
caftor. &c. p. 68.) It was perfeälly fhut in a por- 
poife and young /eal which I examined: and ac- 
cording to Mr. Home, (Philof. Tranf. 1802) it is 
clofed in the ornitborhynchus. On the other fide of © 
the queftion, befides the fact mentioned in note 5, 
which is very ftriking, we may adduce Mr. Homr’s- 
authority for the exiftence of the foramen ovale, in 

an 
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an open ftate, in the fea otter. He found it fo in 
two inftances ; one of which was in an adult ani- 
mal. But the ductus arteriofus was clofed. (Philof. 
Trans. 1796, pt. 2). This may perhaps be nothing 
more than a cafual occurrence ; as a {mall opening 
is not unfrequent in the human fubje&@; and I 
lately met with the communication as free as in the 
fetal ftate,in a perfon, who had no fymptom of 
difeafe, or defect in the circulating fyftem during 
life. - 


| ..(D) Plexufes or convolutions of the arteries | 
are found in fome parts of the cetacea; asin the 
intercoftal arteries, in the branches which go from 
the fubclavian to the chef, in thofe which fupply 
the medulla fpinalis, and the eye. Hunter in the 
Pbilof. Tranf. 1789, pt. 2. : 


(E) The account which Cuvier gives of the 
anatomy of the heart in the amphibia, does not ex. 
actly accord with that of the author. Cuvier des 
{cribes and delineates the heart of the crocodile as 
being formed nearly like that of the turtle (tom. 5. 

pl. 45); he fays that the iguana has a fimilar ftruc- 
ture, and that it obtains likewife in the ferpents, 
(tom. 5. p. 221-225.) He does not mention the more 
fimple form as exifting in any lizard or ferpent. 


(F) It appears that infects poffefs neither blood- 
veflels, nor abforbents. Cuvier has examined, by 
means of the microfcope, all thofe organs in this 

clafs, 
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clafs, which in red-blooded animals are moft vaf- 
cular without discovering the leaft appearance of a 
blood-veflel; although extremely minute ramıfıca- 
tions of the trache are obvious inevery part, Arnd 
Lyonezr has traced and delineated in the cater- 
pillar, parts infinitely fmaller than the chief blood- 
veffels muft be, if any fuch exited. Anatarig de 
la Chenille, &c. | 

Yet infects, both in their ty and ‘in. their 
larva ftate, have a membranous tube running along 
the back, in which alternate dilitations and contrac- 
tions may be difcerned. From’ this circumftance 
it has been fuppofed to be the heart ; but it is clofed 
at both ends, and no veffels can be perceived to ori- 
ginate from it, 

It is obvious from thefe data, that the fundions 
of nutrition and fecretion muft be performed, in- 
the animals which we are now confidering, in a 
very different manner from that which obtains in 
the more perfec claffes. Cuvier expreffes the 
mode, in which he fuppofes growth and nutrition 
to be effected, by the term “ imbibition,” And he 
explains from this circumftance, the peculiar kind 
kind of refpiration, which infe€ts enjoy, Since the 
nutritive fluids have not been expofed to the 
atmofphere, before they arrive at the parts for 
whofe nourifhment they are deftined ; this expofure 
is effected in the parts themfelves, by means of the 
air-veffels, which ramify moft minutely over the 
whole body. “En un mot, le fang ne pouvant. 

aller 
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aller chercher l’air, c’eft l’air, qui va chercher Je 
fang.” (Ligons d’Anat. Comp.\. 23, fect. 2, art. 5). 
The heart of the cruftacea according to CuVIER 
has no auricle; and it is what he calls an aortic 
heart. For it expels the blood into the arteries of 
the body ; and this fluid paffes through the gills 
previoufly to its reaching the heart again, The 
different parts of the fyftem are here found under 
a mode of conneCtion exactly the reverfe of what 
we obferve in üfhes; where the blood is fent into 
the gills, and pafles fubfequently into the aorta, 
The circulating organ in that clafs is therefore a 
. pulmonary heart. 

‘Ido not comprehend what the author means by 
flating, that there is no communication between the. 
arteries and veins in the cruftacea. If the blood is 
fent out in the one fyftem of veffels, and returns by 
the other ; does not this prove the communication ? 


(G) According to Cuvier, the cuttle-filh has 
three hearts, neither of which poffeffes an auricle. 
Two of thefe organs are placed at the root of the 
two branchig: they receive the blood from the 
body, (the vena cava dividing into two branches, 
one for each lateral heart) and propel it into the 
branchiz. ‘The returning veins open into the mid- 
dle heart ; from which the aorta proceeds, 

The other mollufca have a fimple heart, confit. 
ing of one auricle and ventricle. The vena cava 
aflumes the office of an artery, and carries the re- 
Bi rare 
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turning blood to the gills; whence it paffes to the 
auricle ; and is fubfequently expelled into the aorta. 
Here therefore, as in the cruftacea, the heart is a 
pulmonary one. | | 

The vermes of Cuvizr have circulating veflels, 
‚in which contra&tion and dilatation are perceptible ; 
without any heart. They can be feen very plainly in 
the /umbricus marinus. The leech, naias, nereis, aphro« 
dite, 8c. are further examples of the fame ftruc- 
ture. This anatomift is of opinion that the mol. 
lusca, cruflacea, and vermes, poflefs no abforbing 
veflels; and he thinks that the veins abforb, as he 
finds them to have communication with the general 
cavity of the body, particularly in the cuttle-fith. 
Hence the above mentioned claffes will hold an in- 
termediate rank, between the vertebral animals, 
which poflefs both blood-veffels, and abforbents 3 
and the infects which have neither. (Légons, &c, 
l 23: kt. es art. cg), 


(eee) 
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OF THE ABSORBING VESSELS. 


§ 168. IT was regarded as an axiom even by 
VaALsaLvA, that thofe animals, which have true 
bload-veffels, have alfo an abforbing or lymphatic 
fyftem. It appears alfo that the. converfe of this 
propofition is true: viz. that thofe clafles only 
have true lymphatic veflels, which poflefs at the 
fame time a perfect circulating fyftem of blood. 
veffels ; that is, only the four claffes of red-blood- 
ed animals. 

In many of what are called white-blooded ani- 
mals, there is a kind of abforption very evident ; 
as in the armed polypes, whofe parenchyma be- 
comes tinged in a fhort time with the colour of 
thofe infeé&ts, which have been fwallowed. The 
exiftence of abforption is inferred by analogy from 
other phoenomena, as the metamorphofis of larva, 
&c. But notrue fyftem of real abforbing vef- 
fels has been hitherto demonftrated in thefe 
animals *. 


* Suetpon has afcribed abforbing veffels to the filk-worm” 
and other larve: fee his hiftory of the abforbent fyftem. 
Part 1. p. 28.; and Monro to the echinus ajeulearut (fea hedge- 


hog) in his Phyfiol. of Fifbes. p. 88. 
§ 169. 
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§ 169. This fyftem (which comes moft properly 
under confideration in the prefent chapter, on ac- 
count of its relation to the circulation of the blood), 
‚ confifts of the /aceal veflels, which arife from the. 
{mall inteftines, and of the proper /ymphatic veffels, 
which belong to the reit of the body. It includes 
alfo the conglobate glands, which are found in moft 
of the animals, which have this fyftem, and feem 
to confift merely of a congeries of the veffels; and 
laftly, the thoracic due, which is the chief canal for 
conveying the fluids from the lymphatic fyftem into 
the blood. (See note (A) at the end of the chap- 
ter.) 


(A) MAMMALIA 


§ 170. All the parts of the abforbing fyftem, 
which have been juft enumerated, are moft perfec 
and manifeft in this clafs of animals”. When their 
lacteals contain chyle, they are diflinguifhed by their 
white colour from the other abforbing veflels, the 
contents of which are either limpid, or of a flight 
yellow tinge. The former veflels run together in 
confiderable trunks, particularly in the fheep and. 
goat : the latter, or true lymphatics, may be feen 


eR ee 
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* It is well known that all the chief parts of this impor=- 
tant fyftem of veflels have been. ärkt dilcovered i in mame 
malia. 

to 
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to advantage on the hind-leg of the ai where 
they follow a tortuous courfe. 

The thoracie duct is double in fome quadrupeds’, 
as in the dog, and forms at its commencement, 
more conftantly than in the human fubjedt, a ve- 
ficular enlargement, called the ciferna or receptas 
eulum* chyli. (See note (B). 

In many mammalia, particularly of the order 
fera, the mefenteric glands are collected into one 


mafs, which is known by the inappropriate name 2 of 
Pancreas Afellii’. 


(B) Birps. 


§ 171. The chyle is tranfparent in this clafs ; 
therefore the lalteals are only diftinguifhed from 
the lymphatics by their fituation and office. There 
are no glands in the mefentery, alchough conglo- 


3 Pecquer Experimenta Nova Anatomica, p. 21. Ed. of 
1654. 

* The courfe and diftribution of the thoracie du& vary in 
quadrupeds, at leaft in our domeftic animals, as much as 
in the human fubject. It forms not unfrequently, in the 
dog, a kind of annular portion at its upper, or more pro- 
perly, anterior and, which trivial variety Van Bits trans« 
formed into a conftant and important circumftance, and 
called ** receptaculum tortuofum,’’ &c. He has reprefented it in 
avery beautiful plate, as far as the engraving goes, in his 
Refponfio ad Admonitiones Jo. Az. Horna. Roterod. 1661. 4 
P-7- 

§ Asexrius de laGibus. tab. 1, and 2. 


bate 
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bate glands are found in other parts in feveral of 
the larger birds. Their thoracie duét is double‘. 


(C) Ampurera. 


§ 172. Lacteals are found in great number in 
the delicate mefentery of the turtle. The thoracie 
duct is double. ‘There feem to be no lymphatic 
glands at all’. (See note (C). 


(D) Fisues. . 


§ 173. The lymphatics of thefe animals feem 
to be deftitute of glands and valves: they want 
alfo the lymphatic glands, and their thoracic du& 
divides at leaft towards its anterior part, into two 
chief branches *. 


Additional Notes to the Thirteenth Chapter. 


The ftru€ture and offices of the abforbent glands 
have been illuftrated by the obfervations of Mr. 
ABERNETHY on the formation of thefe parts in 
the whale. He found the mefenteric glands of that 


=< 


° Hewson in the Philof. Tranf. vol. 57. tab. 10. of the 
cock. 

7 Monro’s Phyfiol. of Fifhes, tab. 30. 

* Hewson and Monro in the works quoted above. See 
alfo BARTHOLIN, Anat, renov. p, 609, of the Cyelopterus Lum- 


pus (Lumpfucker). 
animal 
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animal to confift of large fpherical bags, into which 
feveral of the laGteals opened. Numerous veflels 
ramified on thefe cyfts; and the injeCtion paffed 
from their fecerning extremities into the cavity. 
In the groin and axilla of the horfe he alfo 
found them to confift of one or more cells. Hence 
there can be no doubt that the abforbed fluid muft 
receive an addition in its paflage through thefe 
bodies. Pbilof; Tranf. 1796. pt. 1. 

It has been much queftioned, whether the lym- 
phatics have any communication with the venous 
fyftem, prior to the termination of the thoracic 
duct. The obfervations of that ingenious veteri- 
nary furgeon, Mr. Bracy CLark, have determined 
this queftion in the affirmative; as he has found 
the trunk of the lymphatic fyftem to have feveral 
openings into the lumbar veins in the horfe. Rees’g 
Cyclopedia, article ANATOMY VETERINARY. 


(B) Mr, Home has found that im the /ea-otter 
the receptaculum chyli fends two trunks to form 
the thoracic du&. Thefe have frequent commu- ' 
nications ; fo that there are fometimes three, fre- 
quently four, and never fewer than two trunks runs 
ning parallel to each other. Pbilf. Tranf. 1796, 
pt. 2. 


(C) The diftribution of the lymphatics on the 
inteftine of the turtle forms one ofthe moft elegant 
preparations in comparative anatomy. By fixiäg 

| 5 the 
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the inje€ting tube in a veffel near the intefline, 
and waiting with a little patience, the quickfilver — 
will gradually find its way into the minute ramifi- 
cations of the laGeals. The peritoneal furface of 
the gut is covered with very minute ftraight parallel — 
branches, running according to the length of the 
inteftine. Its inner furface is no lefs thickly covered | 
with lacteals of a different appearance. When dried 
it feems as if the quickfilver were contained in {malt 
cells, covering the whole internal furface of the in- 
teftine fo completely that the point of a pin could 
{carcely be placed between them. 


Es EE ren ar Pla une ee = 
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CHAPTER XIV. 


ON THE ORGANS OF RESPIRATION. 


§ 174. Tue inceflant continuation of the great 
chemical procefs, by which oxygen, the true pabu- 
lum vite, is exchanged for hydrogen and carbone, is 
eflentially necflary to the wellbeing of the greater 
part of animals. Yet the organs and mechanifm, © 
by which this wonderful funétion is carried on, vary 
very confiderably*. In the mammalia after birth; 
in birds, when they have left the egg; and in am- 
phibia when completely formed, the chief organ of 
this function is the Zungs : in filh it is performed in 
the gi//s ; m moft infects, in their trachee ; in the 
vermes, in analogous, but at the fame time very 
different parts. 


(A) MAMMALIA, 


§ 175. The lungs of quadrupeds agree on the 
whole in ftru&ure, form and connection, with 


ns rc 


" Aug. Broussonet Varie Pofitiones circa Refpirationem. 
Monfpel. 1778, 4. it is alfo contained in Lupwie’s Dele@us 
Opufeulor. ad Scient. Naturalem jpe&ant. Lipfie, 1790, 8. p. 118. 


5 2 thofe 
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thofe of the human fubjeét. In the cetacea on 
the contrary, and in the wcb-footed mammalia, 
(as the manati), which approach moft nearly to 
them, they are diftinguifhed by a firmer texture, 
particularly of the invefting membrane, and by 
their peculiar form; fince they are not divided 
into lobes, but have an elongated and flattened ap- 
pearance. ‘They are adherent to the pleura, as well 
as to the very ftrong and mufcular diaphragm’. 


l 
(B) Biros. 


§ 176. The refpiratory organs of this clafs con-- 
fitute one of the moft fingular ftru€tures in the 
animal economy, on account of feveral peculia- 
rities, which they poflefs ; but more particularly in 
confequence of their connedtion with the numerous 
air-cells, which are expanded over the whole body’, 

The lungs themfelves are comparatively fmall, 
flattened, and adhering above to the cheft, where 
they feem to be placed in the intervals of the ribs 3 
they are only covered by the pleura on their under 
furface, fo that they are in fa& on the outfide of the — 
cavity of the chelt, if we confider that cavity as : 
being defined by the pleura*: a great part-of the — 


nen 


> Tyson’s Anatomy of a Phocena. p. 39. 

3 Lapisy. CHernax de Refpiratione Volucrum. 1773, 4t0. 

* See note (A) at the end of the chapter. ! 
thorax, # 
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thorax, as well as.the abdomen is occupied by the 
membranous air-cells*, into which the lungs open 
by confiderable apertures. Thofe of the thorax 
are divided, at leaft in the larger birds, by mem- 
branous tranfverfe septa, into fmaller portions $ ; 
‚each of which, as well as the abdominal cells has a 
particular opening of communication with the air- 
cells of the lungs, and confequently with the tra- 
chea. The membranes of thefe cells in the larger 
birds are provided here and there with confiderable 
fafciculi of mufcular fibres, which have been re- 
garded as a fubltitute for the diaphragm, which is 
wanting in this clafs of animals“. ‘They alfo ferve 
very principally, as we may afcertain by examining 
large birds in a living ftate’, to drive back again 
into the lungs, the air which they received in infpi- 
‘ration ; whence the repletion and depletion of the 


\ 


* Difcovered by Harvey, ‘* De Generatione Animalium.”. ~ 
p- 4. 
s Perrautt Hfais de Phyfique, tom. 3, tab. 12. of the 
oftrich. 
° Casp. Barrnouın Diaphragmatis StruGura Nova. Paris, 
1676, 8, p.31. Modern zootomilts have been divided on 
this queftion ; which of the membranes, in or about the cheft 
of the bird, can be properly compared tothe diaphragm. See 
J. Hunter in the Philof. Tranf. vol. 64, pt. 1, p.207. And 
Micu. Grrarpi in the Memoirs of the Italian Sociely,” in 
Italian, tom. 2, pt. 2, p. 739. 
7 Werrer Cicute Aquatice Hifloria, p. 17%. 
5 3 thora- 
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thoracic cells muft alternate with thofe of the ab- 
dominal cavities’. 


§ 177. Befides thefe cells, a confiderable portion 
of the fkeleton is formed into receptacles for air, in 
moft birds (for there are indeed exceptions and 
confiderable variations in the different genera and 
fpecies). This ftru&ture is particularly marked in 
the larger cylindrical bones, as the fcapula, clavicle 
and femur. Itis alfo found in moft of the broad 
and multangular bones of the trunk, as the fter- 
num, ofla innominata, dorfal vertebrae, &c. All 
thefe are deftitute of marrow? in the adult bird, at 
leaft in their middle; fo that the cylindrical bones 
form large tubes, which are only interrupted to- 
wards the extremities, by a fort of tranfverfe bony 
fibres; the broad bones are filled with a reticulated 
bony texture, the cells of -which are empty. They 
have confiderable apertures’? (moft eafily fhewn in 
thofe extremities of the cylindrical bones, which 
are turned towards the fternum) communicating 
with the lungs by {mall air-cells ; which facts may 
ey eS Ca ea a Te aa Ge 

* J. B. Du Hamen Aiforia Academ. Reg. Scient. p. 141. 

° This fat was known to the Emperor Freperic 2nd. 
See his treatife de Arte Venandi cum Avibus, P«: 39,-0£ 
SCHNEIDER’S edition. 


” Campers’ fmaller writings, in German, vol. 1. pt. 1. 
tab. 1, and 4. 
be 


/ 


ON THE ORGANS OF RESPIRATION. 263 ; 


be fhewn by various experiments on living and dead 
birds". feo | 

Thefe receptacles of air probably ferve the pur- » 
pofe of lightening the body of the bird in order to 
facilitate its motions. . This effect.is produced in 
molt birds to affif their flight’; in fome aquatic 
foecies, for the purpofe of fwimming ; in the oftrich 
and fome others, for running. Hence we find the 
largeft and moft numerous bony cells in birds 
which have the higheft and moft rapid flight, as the 
eagle, &c. And hence. alfo the bones of the bird 
which has juft left the egg, are filled with a bloody . 
marrow, which is abforbed foon after birth, entirely 
in fome, in others, particularly among the aquatic 
{fpecies, at leaft for the greater part. 

We may however conclude on the other hand, 
that all thefe bony receptacles of air are not, like: 
thofe of the thorax and abdomen, immediately con- | 
nected with the refpiration of the animals. For in 
many birds the interval between the two tables of: 
the cranium contains air, while the apertures for 
its admiflion are not connected with the lungs, 
- but merely with the Euftachian tube. 


nn 


" There are fome curious experiments on this fubjec& 
by Dr. Aussrs. He made living birds refpire the dif- 
ferent gafes through the air-ceils of their bones by means of 
an apparatus invented for the purpofe. See his “ Contribu- 
tions to the Anatomy and Phyfology of Animals,” in German, 
pt. 1. Bremen, 1802.4. p. Ilo. 

» Wiurıs de Anima Brutorum, p. 30. 


8 4 § 178. 
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§ 178. The immenfe bill of fome birds, which — 
are for that reafon called leviroftres, is provided 
with air from the fame quarter, This itrudture is 
not therefore connected, as fome anatomilts ? have 
fuppofed, with the organ of fmelling, but forms a 
part of the air-cells. 


$ 179. Laftly the barrels of the quills alfo - 
contain air’, Thefe are filled, in the bird which 
has juft quitted the egg, with a bloody marrow; 
but they become hollow after its abforption, and 
can be filled with air, or emptied at pleafure. 
Hence arifes the quick and voluntary erection of the 
plumage in the zurkey, bullfinch, &c. (See note (B). 


§ 180. Befides the ufes, which have been al- 
ready pointed out, thefe receptacles of air diminifh 
the neceflity of breathing frequently in the rapid 
and long continued motions of feveral birds, 
and in the great vocal exertions of the finging 
birds'‘. They are alfo obvioufly ferviceable in the 
evacuation of the feces, and probably affift in the 
expulfion of the egg. 


a Ne aan og mom nennt 


” Cajer. Monti in the Comment. Inflit. Bonon. tom. ca 
p- 298. 

* Manual of Natural Hiflory, ıt edit. p. 154. 

© Wıuris de Anima Brutorum, p. 30 


(C) Ampni- 
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(C) Ampnıpıa. 


§ 18:1. The lungs of amphibia * are diftin- 
guilhed from thofe of warm-blooded animals, both 
by a great fuperiority in point of fize, as well as by. 
a greater loofenefs of texture'”: which circum- 
{tances are ferviceable in fwimming in many of thefe 
animals. (See note (C), 


§ 182. They have numerous projecting pro. 
cefles in the chameleon"; and terminate behind in 
an elongated bladder in the newt. The ferpents, 
at leait for the moft part, have only a fingle lung, 
which forms an elongated bag”. 


* Thofe of the teftudines are delineated by ARE in 
his © Obfervations,” &c. tab. 8. 

7 It is well known, that the lungs of turtles and Bas do 
not collapfe on opening the animals, like thofe of mamma- 
lia, but often remain expanded, at Jeaft partially, for fome 
time, Mavricui, and lately Townson, (de Amphibüs, Goett. 
1794-4,) have explained this phenomenon by the adion of 
the conftrifor mufcles of the glottis. Bremoxn thought 
this infuflicient according to his experiments ; and afcribed 
much effect to the peculiar vitality of the lungs. See alfo 
on the fame fubject Ruporrng’s experiments in his Anato- 
mico- Phyfiological Tranfadins, p. 11g. | 

® Varrisniert’s ° Hiffory of the Cameleon? in Italian. 
p. 68, tab. 3. 

In a coluber of four feet and a half long, the lung mea- 
fared one foot, one inch; its anterior half refembled a mufe 


§ 183. 
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§ 183. Inthe tadpole, and the young of fuch 
lizards as bring forth in water”, there are two or- 
gans, which fomewhat refemble the gills of a fith 
(appendices fimbriate SWAMMERDAM)'. They are 
connected to the fides of the neck, and hang loofe 
from. the animal; they are not permanent, but are 
gradually withdrawn into the chelt, (within a few 
days, in the rentiles of this country ), where their 
remains may [till be perceived for fome time ? near to 
the truelungs’, Inftead of the branchial opening, 


by 


cular inteftine in appearance, and had an elegantly reticu- 
lated internal furface (which refembled on a {mall fcale, 
the inner furface of the fecond ftomach of the ruminating 
animals). The pofterior part formed merely a fimple and 
long cavity with-thin fides. = 
* It has been doubted whether the young of the true falaman- 
der are provided with thefe appendices; and Later EILLE, in 
his “ Flifoire Naturelle des Salamandres de France,” p- 19, and feq. 
has'the following queftion “ Les jeunes Salamandres T: errefires 
ont elles des Branchies? voila une Queffion que je mets encore au 
rang des Problemes”? I anfwered this queftion in the affirmative 
fifteen years ago ; having obferved that the young of fome 
pregnant falamanders, whom I kept inmy room in glafles, 
and who brought forth under my infpedion, had confidera- 
ble branchial appendices. Sce the Specimen Phyfologie com- 
parate in the 8th vol of the Gottingen Commentaries. 
' Biblia Nature, p. 822. Rosex tab. 2. fig. 1¥. 
* SWAMMERDAM, loc. citat. Roset, p. 82, tab. 19, fig. 2. 
* "Phat doubtful animal the firen lacertina from Carolina, 
has, according to Hunrer’s diffetion, two'bladder-like 
Jungs, belides the external branchix. Philof. Tranf. vol. 65, 
pP" 307: f * 
| The 
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by which fifhes again. difcharge the water, which 
they have taken in at the mouth, fome tadpoles 
have for this purpofe a canal on the left fide of the 
head near the eye*; which mutt be diftinguifhed 
from the {mall tube on the lower lip, by which they 
attach themfelves to aquatic plants’. 


(D) Fisues. 


8.184. Inftead of Jungs, this clafs of animals is 
furnithed with gills or branchig@ ; which are placed 
behind the head, on both fides, and have a move- 
able gill cover (opurculum branchiale ),which is want- 
ing in the order of p ifces chondrepterygii only. By 
means of thefe organs, which are connected with 
the throat, the animal receives its oxygen from the 
air contained in the water‘; as thofe animals which 
breathe, derive it immediately from the atmofphere. 


The fame circumftance holds good refpedting that no Iefs 
‘ myfterious creature, the proteus anguinus, from the Cirknitz or 
Sitticher lake of Carniola; whofe remarkable internal ftruc- 
ture has been deferibed and delineated by Dr. ScuresBers 
in the Philof. Tranf. tor 1801. . 

* Rosex, tab. :8, fig. 7,8. This organ is very confpi- 
cuous in the large larve of the rana paradoxa, 

+ Röser, tab, 14. fig. 17. Ä 

6 This has been aha by Be, whofe wonderfully 
acute genius penetrated the myflery of the chemical procefg 
of refpiration. De Thermis Bathonientbus in his Tra@aius Me- 


dieophifici, Pp. ty P 259. 
They 
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They afterwards difcharge the water through the 
~branchial openings (aperture branchiales ) ; and 
therefore they are diftinguifhed from animals of the 
three preceding clafles by this circumftance; viz. 
that they do not refpire by the fame way that they 


infpire. 


§ 185, We have already fhewn (§ 164) how 
the gills receive the yenous blood by means of the 
branchial artery, and how this blood is fent into 
the aorta after its converfion into the arterial itate, 
The diftribution of thefe veffels on the folds and 
divifions of the gills conftitutes one of the moft de- 
licate and minute pieces of ftruciure in the animal 
economy’. | 

Each of the gills canfifts in moft fifhes * of four 
divifions, refting on the fame number of arched 
portions of bone or cartilage, connected te the os 
hyoides. Generally there is only a fingle opening 
for the difcharge of the water; but in many cafes, 
particularly among the cartilaginous fithes, there 


are feveral. 


§ 186. Many animals of this order poflefs a 


fingle or double {wimming bladder °; which, at 
leaft 


7 Fiscuer’s Fragments of Natural Hiflery, vol. 1, py 213. 
* je is reprefented by Monro in the haddock and falmon, 
tab. 25 and 26. 
9 Cee Gott. Fischer on the fwimming Bladder of Fifhes. 
Leipzig, 
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teaft in the fifhes of this country, contains azotic 
gas. It has not been hitherto determined, whether 
it be furfervient to any other funétions, befides that. 
well-known one, from which its name is derived. 
In the mean time, hke the air-receptacles of birds 
it may be confidered without impropriety in the 
prefeni divifion of the work. 

It is placed in the abdomen, and clofely attached 
to the fpine. It communicates generally with the 
cefophagus, and fometimes with the ftomach; by a 
canal (ductus pneumaticus ), containing in fome in- 
ftances, as the carp, valves which feem to allow the 
paflage of air from the bladder, but not to admit its 
entrance from without. 


(E) INSECTS. 


-$ 187. "That white-blooded animals indifpenfa- 
bly require a fpecies of refpiration, would have been 
inferred by analogy from the wonderful apparatus 
of gills or trachea, which have been difcovered in 
moft orders of both claffes of thefe beings. But in 
many cafes direct proof has been obtained on this 


Leipzig, 1795, 8vo. and additions to it in his Fragments of 
Natural Hifory, vol. 1, p. 229, &c. In both thefe wor ks he 
delineates the bladders of feveral fifhes. Reprefentations of 
feveral others may be feen in Nernsam de Formato Felu, 
tab. 7. Rept, de Viventilus intra Viventia, tab. 3, 0. and the 
Obf, Anat. Collegit privati Amfelod, pt. 2. tab. 10. 

| point: 
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point: experiment has actually proved the ex- 
change of carbone for oxygen’. 

White-blooded animals are moreover diftin. 
guifhed from thofe which have red-blood, by this 
circumflance ; that none of the former, as far as 
we hitherto know, take in air through the mouth. 


§ 188. Many aquatic infects * as the genus can- 
eer have a fpecies of gills * near the attachment of 
their legs. The others, and particularly the land- 
infects, which conftitute, as is well known, by far 
the greateft number of this clafs of animals, are fur- 
nifhed with air-veffels, or tracheze, which ramify 
over moft of their body. Thefe trachex are much 
larger and more numerous in the larva ftate of fuch 
infects, as undergo a metamorphofis, (in which ftate 
alfo the procefs of nutrition is carried on to the 
greateft extent) than after the laft, or, as it called, 
the perfect change has taken place. 


§ 189. A large air-tube (trachea) lies under 
the fkin on each fide of the body of larve, and 


© See the two following very valuable works: F. L.A. 
Sore, Di/quifitio Phyfiologica circa Refpirationem InfeGorum et, 
— Kermium. And Fr. Haussmann Tentamen folutionis a Soci- 

etat. Reg. Scientiar. Gatling. circa Kefpirationem Infeforum pro« 


pofite Queslionis. 
© I. F. Martiner de Refpiratione Infeciorum. Lugd. Ba- 


tav. 1753-4. 

u] hey are reprefented i in the er ao ‘by Wıuris de Ani. 
ma Brutorum, tab. 3, fig. 2and 3. Andin Röszı’s /n/eden- 
beluftigungen, part 3, tab. 58, fig. 9, IT. tab. 59, fig. 17. 

opens 
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opens externally by nine apertures (/tigmata): it 
produces on the infide the fame number of trunks 
of air-veflels (branchie_), which are diftributed over 
the body i in innumerable ramifications ". | 

Both the tracheze and branchie are of a fhining 
filvery colour ; and their principal membrane con- 
filts of fpiral fibres. ‘The moft numerous and mi- 
nute ramifications are diftributed on the alimentary 
canal ;_ particularly on the above-mentioned corpus 
adipofum. (§ 126). Ä 


§ 190. There is great variety in the number 
and fituation of the external openings, by which in- 
fects receive their air'*. 

In moft inftances the ftigmata are placed on both 
fides of the body. The atmofpheric air enters by 


8 Lyonet Anatomie de la Chenile, &c. tab. 4, 5, 6, 7, 10 
and ır. The fame organs have been reprefented by Swam- 
MERDAM inthe Searabeus Najicornis, tab. 29, BEKO, TOs tab, 
30, fig. 1, 10. In the /ucanus cervus (itag-beetle), by Mar- 
PIGH! de bombyce, tab. 3» fig. 2. in a cicada ibid. fig. 3. Ina 
gryllus (grasshopper) ibid. tab. 4. fig. 1. alfo by Cuvier,in 
the Mem. de la Soc. d’Hiß. Naturelle de Paris, an. 7. p. 39. 
In the filk-worm by Marrıchi, tab. 3, fig. 1._.Inla löellula 
by Cuvier, in the work juft quoted, fig.2, 5,6. In the. 
ephemera by SWAMMERDAM, tab. 14, fig. 1. tab. 15, fig. 1, 4 
7. In the bee, ibid. tab. 17, fig. 9, 10. tab. 25, fig. 10. “tab. 
24, fig. 1,2, 3. In the efrus bovis by Mr. B. Crarx in the 
Tranfad. ef the Linnean Sosiety, vol.. 3, tab. ay: Ho. 26. ‘In 
the maggot of the fly by Swammeavam, tab.‘40, 41, 1943. 
In the loufe ibid. tab. 1, fig. 8, 4, 7 

“+ See the work above quoted, by Haussmann. + 
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an opening at the end of the abdomen in feveral 
aquatic. larva, and even perfect infects. A very 
remarkable change in this refpe&t takes place in fe 
veral animals of this clafs during their metamor- 
phofis., Thus in the larva of the common gnats 
(culex pipiens ), the air enters by an opening on the 
abdomen: while in the nympha of the fame animal, 
it gains admiflion by two apertures on the head ' 


(F) VERMEs. : 


§ 1gt. In this clafs, which comprehends fuch 
very different animals, the ffrufure of the refpi- 
ratory organs is proportionally various". Some 
orders, as thofe which inhabit corals, the proper 
zoophytes, and perhaps the inteftinal worms, ap- 
pear to be entirely deftitute of thefe organs ; fo that 
if any vital function, analogous to refpiration, is 
carried on in thefe animals, it muft be effeGted by 
methods which yet remain to be difcovered. 


§ 192. Those vermes, however, which are fur- 
nifhed with proper organs of refpiration, have the 
fame variety in their ftru€tture, which was remarked 


| m — — nn 


® SWAMMERDAM algem. BETA, Yan de Bloedeloofe Dier- 
.kens, tab. 2. 

‘6 The reader may confult on this fabjee, Cuvier in 
the Journal d Hiftoire Naturelle, 1792, tom. 2, p. 85. and in 
his Tableau d’Hifleire Naturelle des Animaux, p. 384. alfo Sore 
and Haussmann intheir works quoted above. And Spat- 
Lanzant Mémoires fur la Refpiration. Geneve, 8yo, 1603. 
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in infefts. Some, as the cuttle filb™, oyfter ”, &ci 
have a fpecies of gills, varying in ftru@ure in dif- 
ferent inftances. But the greateft number have air- 
veflels or trachea.” Several of the teftaceous vers 
mes have both kinds of refpiratory organs. In 
fome of the inhabitants of bivalve fhells, as the genus 
venus *°, the air-veflels lie between the membranes 
of a fimple or double tubular canal, found at the 
anterior part of the animal, and capable of voluntary 
extenfion and retraction. It ferves alfo for other 
purpofes, as laying the eggs. The ‘margins of its 
mouth are befet with the openings of the traches:; 
See note (E). | 


Additional Notes to the Fourteenth Chapter. 


(A) The cartilaginous annuli of the trachea, 
which are in general more complete, in the other 


7 SWAMMERDAM, Biblia Nature, tab. Si, fig. 1. Monro, | 
tab. 4:,fig.t. And particularly Dr .C. F.G. Tinesius de 
Rejpiratione Sepie Offcinalis. Lips. 1801-4, tab. 1, 2. 

% Wi Lis, tab. 2, 

» Examples of this ftru@ture in teftaceous vermes may be 
feen in the /epas balanus (acorn-fhel!) Poli, tab. 4, fig. 20, 22, 
In the pholas da@ylus (pierce-ftone) ibid. tab. 8, fig. 61. In 
the folen Rrigilatus (razor-fhell), tab 13, fig. 5: ‘Ln’ the ‘Beir 
pomatia ({nail), SwAMMERDAM, tab. 4, 6.1. | 

The common flug affords an inftance in the mollufca, 
fee SwaMMERDAM, tab. 8, fig. 7, tab.g, hg. 1, and the leech 
in the inteftinal worms, Benin G, de Hirudinibus, P> 20. 

*° In the venus lata, Pout, tab. 2, fig. 17. 
T 
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mammalia, than in man, are perfect circles in birds, 
and overlap each other at their upper and lower — 


margins. Hence the diameter of this part is not 
affected by any twifting motion of the neck. 

The air-veflels are confiderably larger than in the 
mammalia; and the fubftance of the lungs is not 
divided into lobuli. The cartilages of the trachea 


are loft before that tube enters the lung ; and fome | 


of its large branches open on the furface of the vil- 
cous. I have obferved in the oftrich that this 
aperture was furrounded by circular mufcular 
‘fibres, which do not feem to have been hitherto 
noticed. 


(B) Befides the air-cells of the circumfcribed 
cavities, and of the bones, thefe cavities are formed 
in fome inftances in the foft parts. ‘They often ex- 
tend from the axillary cell under the pectoral mul- 


cles, and thofe of the fcapula. “ Inthe eagle, hawk, — 


« ftork, lark, and other high flying birds, thefe cells 


«© are very large; and in many of thofe birds there 
< are ftill larger cells, afcending under the integu- ; 


« ments of the neck, and pafling beneath the fkin of © 


<¢ the infide of the arm, and back of the fhonlder. © 


& In the fiork we found thefe cells large enough to 
“admit the finger to pafs a confiderable way 
<< down upon the infide and back of the wing. 
sc They are alfo large in the owl and other birds of. 
“e prey.” Macartney in Reszs’s Cyclopedia, art. 


Birps. 


3 The 


N 
i 


by 
we 
vy 


ON THE ORGANS OF RESPIRATION. 275 


The whole of this fubje@t is explained at great 
length, and with minute details in the above- quoted 
article. 


“'(C) The amphibia are diftinguithed in all in- 
{tances by the great fize of their air-veficles. In 
the frogs, lizards, and ferpents, the lung confifts of 
a cavity, the fides of which are cellular, The 
lower or pofterior part of the organ either forms a 
mere membranous bag (the parietes of which are 
not cellular) or elfe the veficles are larger at that _ 
part than elfewhere. In the ferpents the lung has 
that elongated form, which characterifes all the vif- 
cera of thefe animals. A confiderable portion of it 
is a fimple membranous cavity ; and this is fupplied 
with arteries from the furrounding trunks. The 
turtles have a more complicated ftructure ; or one 
which approaches more nearly to that of the warm- 
blooded claffes. The lungs are uniform in their 
texture throughout ; but the veficles are very large. 
-The cartilaginous annuli of the bronchi terminate 
before thefe veflels enter the lungs. 


~(D) Fourcroy found azotic with a {mall propor. 
tion of carbonic acid gas in the carp: LACEPEDE 
met with hydrogen in the tench ; and pure oxygen 
has been found in the fhark. (Duncan’s Annals, 


vol, 1, pP. 393). 
! T 2 The 
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The air-bladder does not exift in many filhes; 
whence Cuvier argues with juflice againit the 
opinion which affigns this part an important office 
in refpiration. Indeed it feems much more pro- 
bable that it is fubfervient to the motions of the 
animal. For it is largeft in fuch fifhes, as fwim 
with confiderable velocity. It is wanting in the 
flat fifhes ; where the large lateral fins fupply its 
place, and in the fhark, where its abfence 1s com- 


penfated by the fize and ftrength of the tail. It — 


does not exift in the lamprey, which poffefles 
none of thefe compenfations for its abfence : that 
filh therefore creeps flowly at the bottom of the 
water. 

It is found in fome fpecies of /comber ; while 
others want it: viz. the mackerel (/comber /com- 
brus ). Its form varies ad infinitum in the different 
genera and fpecies. Its cavity is generally uni- 
form: but fometimes divided by fepta, as in 
the /lurus ; and being even very cellular in the 
diodon. 


Its fides vary confiderably in thicknels ; and are. 


fometimes bony, as in the cobitis foffilis. 


There is generally a vafcular and glandular body ° 
fituated in the cavity ; which probably fecretes the 4 
contained air. In the perca labrax are two bodies © 


on the outfide of the bag; giving rife to feveral 


veffels, which contain air. Thefe unite together, _ 


and open into the cavity. 


(E) In 
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(E) Inthe terreftrial gafteropodous mollufca, 
of which we may inftance the fnail and flug, there 
is a cavity in the neck receiving air by a finall ’ 
aperture, which can be opened or fhut at the will 
of the animal. The pulmonary veffels ramify 
on the fides of the cavity. 


T 3 
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CHAPTER XV. 


ON THE ORGAN OF THE VOICE. 


§ 193. ARISTOTLE has correétly obferved, 
that thofe animals only, which poffefs lungs, confe- 
quently the three firft claffes of the animal kingdom, 
poflefs atrue voice. Several genera and fpecies even 
of thefe are either entirely dumb 3 as the anteater‘, 
the mans, the cetacea’, the genus Ze/fudo, feveral 


lizards and /ferpents ; or they lofe their voice in — 


certain parts of the earth; as the dog in fome 
countries of America, and quails? and frogs* in 
feveral parts of Siberia. 


* In a preparation—a dried one indeed—of the larynx 
and lungs of the two-toed anteater, I find the larynx en- 
tirely bony, that is, of the fame fubftance with the os 
‚hyoides. Thetrachea, which is extremely fhort, is a merely 
membranous canal, without any perceptible trace of carti- 
laginous rings. 

® no. Hunter found no thyroid gland in the whales, 
which he diffedted. This coincides with that hypothefis, 
which confiders this gland to be connected with the formas 


tion of the voice. {Cuvier however flates its exiltence in 


> the dolphin and feal, tom. 4. p. 523. T.) 

§ Pennant’s Arctic Zoology, tom. 2. p. 3 0. 

* Muurer’s Colledion of Ruffian Difcoveries, vol. 7. p. 123. 
j.C Beckmann’s Hiflorical Defeription of the Churand Mark of 


Brandenburg, vol. 1. p. 590. 
(A) Mam- 


‘ 
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(A) Mammaula. 


§ 194. Moft animals of this clafs* have the 
following circumftances in common: their rima 
glottidis is provided with an epiglottis, which in 
moft inftances has a peculiar mufcle, arifing from 
the os hyoides, and not found in the human fub- 
_ jet: the margins of this rima are formed by 
the double ligamenta glottidis, (ligamenta thyreo- 
arylansidea ); between which the ventriculi la- 
ryngis are formed. The epiglottis does not exift in 
moft of the bat kind: and in fome moufe-like ani- 
mals, as the rell-moufe (gis e/culentus ), it is hard- 
ly difcernible. The fuperior ligamenta glottidis, as 
well as the ventriculi laryngis are wanting in fome 
bifulca, as the ox and fheep. 


§ 195. Some fpecies of mammalia have a pe- 
-culiar and charaéteriftic voice; or at leaft certain 
tones, which are formed by additional organs. Of 
this kind are certain tenfe membranes in fome 
animals ; and in others peculiar cavities, opening 


5 Befides the two old, and highly valuable works on the 
organ of the voice, by Casserıus and Fan. AB AQUAPEN- 
DENTE; and the writings which we fhall have occafion to: 
quote in'the fequel, I refer the reader to M. J. Busch Dafert. 
de Mechanifmo Organi Vocis. Groning. 1770; 4t0. which con» 
tains feveral excellent obfervations by Camper. 

T 4 inte 
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into the larynx, and fometimes appearing as cone 
tinuations of the ventriculi laryngis. 

The neighing of the horfe, for example, is ef- 
fected by a delicate, and nearly falciform mem- 
brane, which is attached by its middle to the thy- 
roid cartilage, and has its extremities running 
along the external margins of the rima glottidis °. 

The peculiar found, uttered by the afs, is pro- 
duced by means of a fimilar membrane; under 
which there is an excavation in the thyroid carti- 
lage. ‘There are moreover two large membranous 
facs opening into the larynx’. 

The mule does not neigh like the mare, by which 
it was conceived; but brays like the afs, which 
begot it. It poffeffes exactly the fame larynx as the 
latter, without any of the peculiar vocal organs of 
the mother: a fact, which like many others, 
cannot be at all reconciled with the fuppofed pre- 
exiftence of previoufly formed germs in the ova- 
bya ci the mother ®. 8 


© Herıssayr in the Mem. de P Acad. des Sc. 1753. tab. Q. 

7 Ibid. tab. 10. 

* I have adduced this effential, and really fpecific differ- 
ence in the firuäure of the larynx of the horfe and afs; as 
one of the many arguments, which overthrow that rule, 
adopted by Ray, Burrow, and others, of afcribing to one 
and the fame fpecies, all fuch animals, as produce Ay copus 
lation an offspring capable of fubfequent generation. See 
the 7th ed. of the Manual of Natural Hiflery, p. 26. 

SR, | | The 
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‘The cat has two delicate membranes lying under 
the ligamenta glottidis; which probably caufe the 
the purring noife peculiar to thefe animals % 

The pig has two confiderable membranous bags 
above and in front of the ligamenta glottidis ©. 

Several apes"' and baboons ”, as alfo the rein- 
deer, have on the front of the neck, large fingle 
or double laryngeal facs, of various forms and divi- 
fions, communicating with the larynx by one or 
two openings between the os hyoides and thyroid 
cartilage. 

Some of the cercopitheci, as the C. Seniculus, 

and beelzebub, have the middle and anterior part of 
the os hyoides formed into a fpherical bony cavity "+, 
by which the animals are enabled to produce thofe 


! 


* Vıcap’Azyr in the Mem. de P Acad. des Sciences, 1779, 
tab. 11. fig. 17. 

7 Casserius de Vocs auditufque Organis, tab. 10. fig. 9, 10, 
pP. 55. “ ad grunnitum in porcis efficiendum.’ Herissant loco 
sitato, tab. 11. : 

" As the orang-ntang. See Camper’s Natural Hiftory of 
that animal—the Simia inuus fee Lupwie’s Natural Hiflory of 
Man. Inacommon ape (mia fy/vanus) | found the right 
Jaryngeal fac three inches long, and two inches in circumfe- 
‚rence; while the left was not larger than a nutmeg. The 
larynx of the /imia cynomolgus may be feen in the work above 
quoted of Camper. : 

” It is reprefented in the Mandril (Papio Maimon) by 
Vıca_p’Azyr loco citato, tab. 7. 

 Camrer loco citaco, tab. 8. fig. 7. 

* Vıcam’Azye loc. cit. tab. 9. 10. Camper, tab. 4. 


terrific 


282 - CHAPTER XV. 


terrific and penetrating tones, which can be heard 
at vaft diftances, and have gained them the name of 
the howling apes. 


(B) Brrps. 


§ 196. The molt ftriking peculiarity in the vo- 
cal organs of this clafs, and which belongs to all 
birds with a very few exceptions; confifts in their 
poflefing, what is commonly called, a double la- 
rynx, but which might be more properly defcribed, 
as alarynx, divided into two parts, placed at the 
upper and lower ends of the trachea. They have 
alfo two rimee glottidis. 


§ 197. The fuperior, or proper rima glottidis 
is placed at the upper end of the trachea; but is 
not furnifhed with an epiglottis*. The apparent 
want of this organ is compenfated in feveral cafes 
by the conical papilla placed at both fides of the 
Tima. 


§ 198. The apparatus, which ts chiefly concern- 
ed in forming the voice of birds, is found in the 


* The part which Warren has defcribed in the 34th 
vol. of the Philof. Tranf. p.113. as the epiglottis of the 
oftrich, is merely a flight elevation at the root of the tongue. 
See Cuvier in the Ménagerie du Mufeum National d’ Hifloire 
Naturelle. no. 1. tab. 3. 

y inferior 
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inferior or bronchial larynx. This contains a 
fecond rima glottidis, formed by tenfe membranes ; 
which may be compared in feveral cafes, particular. 
ly among the aquatic birds, to the reed at the 
' mouth of mufical inftruments. It is furnifhed ex-. 
ternally with certain pairs of mufcles, varying in 
number in the different orders and genera; and 
with a kind of thyroid gland. The courfe and 
proportionate length of the trachea, and particu. 
larly the firu&ture of the inf rior larynx, vary very 
confiderably ”” in the different {pecies, and even in 


EE a I LIAL ACOA FR 


© Hence the divifion of the trachea below the upper rima 
slottidis fcarcely produces any change in the voice of feveral 
birds: as they can ftill utter founds by means of the bron- 
chiallarynx. See Duverney inthe Ai). de? Acad. des Sciences. 
tom. 2. p. 7. GırarDI in the Memoirs of the Italian Society, 
tom. 2. pt. 2. p. 737. and Cuvier in the Magazin Eneyclo= 
pedique. Arm. 1. tom. 2. p. 357. 

‘7 On the fubject of the bronchial larynx, the reader may 
confult Herissant, Vıco-d’Äzyr and Cuvier in their 
works already quoted: alfo another diflertation by the latter 
author in the 2nd vol. of the 4th year of the Magazin Ene 
cyclopedique. SCHNEIDER in the Leipfig Magazine for 1786 
and 1787, andin his valuable Commentary on the Works of 
Freperic Il. pp. 32. 211. 

AuprovanDı has deicrıbed that of the wild fwan. Omni. 
tholog. tom. 3. p+ I3. 

That of the goofe has been moft excellently defcribed by 
Haver de partium corp. humani fabricd et JSuntionibus, tom. 
7+ P- 321, which may be compared with the beautiful deli» 
neations of HERISSANT, loc. citat. tab, 12. 
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the two fexes, efpecially among the aquatic birds. 
Thus, for example, the tame or dumb fwan, (anas 
olor) has a ftraight trachea; whilft in the male of 
the wild or whiftling fwan (cygnus), this tube 
makes a large convolution, which is contained in 
the hollow of the fternum (fee $ 55). In the 
fpoonbill (Platalea leucorodia) as allo in the 
Phafianus motmot, and others, fimilar windings 
of the trachea are found, not enclofed in the 
fternum. The males of the two genera anas 
and mergus have at their inferior or bronchial 
larynx a bony cavity,“ which contributes to 
firengthen their voice.” See note (A), at the 
end of the chapter. | | 


(C) Ampnisra, 


§ 199. The ftrufture of the vocal organs in 
this laft clafs of animals, which poflefs a voice, is on 


” Befides Huartssanr and Cuvier, loc, citat. the reader 
may confult Arprovannı ornithol tom. 3. p. 190. War- 
LouGHBY ornithal. tab. 73. Brock in the Tranfadions of a So- 
ciety for Inquiries concerning Natural Hiftory, at Berlin, tom. 4. 
P- 579, tab. 16. and in his works, tom. 3. p. 372. tab. % 
Larsam in the 7 ranfadions of the Linnean Society, vol. 4. p. 
90. tab. 9. 16. 

’* See Fasricivs Hinpanys on the Exeellence of Anatomy, 
P- 323, | 

| the 
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the whole very fimple ; although it varies in fe- 
veral genera and fpecies, and fometimes in the two 
fexes. See note (B). 7 


§ 200. The trachea forms different convolu- 
tions in fome of the teftudines,*? and of the 
crocodile kind. It is very fhort in the frog; 
but longer in the male, than in the female: the 
rima glottidis is alfo larger in the former. Liga- 
menta glottidis exift in all the animals of this 
clafs **. | 


§°2d1. The males of fome frogs are diftinguifhed 
by peculiar membranous bags. The tree frog (rana 
arborea) has a large fac in its throat; and the 
green frog (rana e/eulenta) has two confiderable 
pouches in the cheeks, which it inflates at the time 


7° Brasıı Zootoomia, Amft. 1677, 8vo. tab. 17. fig. 5. 
The tortoifes (at leaft the zefludo Greca) may be faid to have 
two trachee: for the fhort common trunk divides at the 
third cervical vertebra into two long branches, which de« 
fcend far into the cheft before they enter the lung. Each of 
them makes a large latteral convolution, over which the 
two aorte abdominales bend. their courfe. | 

»: Vıca-D’Azyr, loc. citat. tab. 13. fig. 45, 46. repre- 
fents thefe fragments in the teftudines ; fig. 41, 42, 44. in 
frogs; fig. 47—52 in ferpents. 

The larynx of the rattlefnake is reprefented in Tyson’s 
Anatomy of a Ratılefnake. Philof. Tranf. vol. 13. no. 144. 
fig. 5. | + 

of 
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of copulation by two openings clofe to the rima 
glottidis **, See noie (C). 


Additional Notes to the Fifteenth Chapter. 


(A) “ A very little comparifon of the me- 
chanifm of wind mufical inftruments, with the or- 
gans of the voice in birds, will fhew how nearly 
they are allied to each other; and it may be 
obferved, that the found produced by fome of 
the larger birds is exa@ly fimilar to the notes 
that proceed from a clarionet or hautboy in the. 
hands of an untutored mufician. The inferior 
glottis exactly correfponds to the reed, and pro- 
duces the tone or fimple found. The fuperior 
larynx gives it utterance, as the holes of the inftru- 
ment; but the ftrength and body of the note de- 
pend upon the extent and capacity of the trachea, 
and the hardnefs and elafticity of its parts. The 
convolution and bony cells of the windpipe, there- 
fore, may be compared with the turns of a 
French horn, and the divifions of a bafloon; and 
they produce the proper effects of thefe parts in 


"2 See the German Colle@ion of Camprr’s fmaller works, 
vol. 1. pt. I. p. 144. tab. 3. fig. I—4. | a 
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the voices of thofe birds, in which they are found.” 
Rees’s Cyclopedia, art. Birds. 


(B) Allthe amphibia want the epiglottis. 


(C) The chorda vocales are very large and dif. 
tinct in the frog. 
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CHAPTER XVI. 


ON THE BRAIN AND: NERVOUS SYSTEM IN 
GENERAL. 


§ 202. Tus clafs of fun&tions which conflitutes 
the leading character of animals, and has derived 
its name from. that circumftance, affords to our ob- 
fervation a more clear and manifeft gradation, from 
the moft fimple to the moft compound ftruéture, 
than any others in the animal economy '. 


§ 203. In fome of the moft fimple animals of 
the clafs vermes, particularly among what are called 
Zoophytes, little or no diftinStion of fimilar parts? 
(or ftructures) can be difcerned; and we are un- 
able to recognize any thing as a particular nervous 


* On the fubject of this clafs of functions, the reader 
fhould confult the two firft volumes of that mafterly work, 
the LeGures on comparative Anatomy of Prorzssog Cuvier 5 
which have been tranflated into German, by Proressor 
Fischer. 

* By the term partes fimilares, the antients denoted thofe 
homogeneous organic ftructures, which form nerves, muf- 
cles, tendons, bones, cartilages, &c.3 the combination of 
which contftitutes the partes diffimilares of the ping body 3 
i. @. the limbs, vifcera, &c. 
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fyftem, or even as a part of fuchafyflem. The 
power of fenfation and voluntary motion, which 
thefe poflefs, as well as any other order or clafs of 
the animal kingdom, proves that the nervous matter 
muft be uniformly fpread throughout their homo- 
geneous fubftance. The almoft tranfparent poly - 
pes (hydra), which are often found in this country, 
with a body of an inch in length, and arms or 
tentacula, of a proportionate fize, appear to confilt, 
when furveyed in the beft light by the ftrongeft 
magnifying powers, of nothing but a granular flruc- 
ture (fomething fimilar to boiled Sago) connected 
into a definite form by a gelatinous fubftance. 


§ 204. In many other vermes, and in infects, 
particular nerves can be diftinguifhed, arifing in — 
general from what is called the {pinal marrow, the 
{uperior extremity of which part, flightly enlarged, 
conftitutes the brain. ‘The latter organ, however, | 
in both claffes of cold and red-blooded animals, and — 
{till more in thofe which have warm blood, has a 
much more complicated ftru€ture, and a far greater 
relative magnitude: all animals are however ex- 
ceeded in both thefe points by the human fubje&, 
which, according to the ingenicus obfervation of 
the learned SGMMERRING®, poffefles by far the 


largeft 


3 See his Difertatio de bafı Encephalt, Goetting. 1778. Ps 
4 ‚and his Tabula bafeos Encephali, Francof. 1799, p. 5- Allo ' 


1. 


€ 
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Jargeft brain in proportion to the Si of the nerves 
which arife from it.* (See note (A) at the end of 
the chapter.) 


(A) Mamata. 


§ 205. The two large procefles of the dura mater, 
which form the falx and tentorium, poffefs a very 
peculiar ftru&ure in fome animals of this clafs. A 
{trong plate of bone, which is a procefs of the 
neighbouring bones of the cranium, is contained 
between their two lamine. 

We have hitherto afcertained only one example 
of fuch a formation of the falx, in the quadrupeds 


m 


J.G. Erzı, Otferv. Neural. ex Anatome TE at. Francof. 
ad V adrum, 1788-8. 

* The fmall fize of the brain in “proportion to the reft of 
the nervous fyitem has a very confiderable influence on the 
whole animal economy of cold-blooded, when viewed in 
comparifon with warm-blooded animals. It explains the di- 
minifhed fympathy between the two parts; and the confe- 
quently weak powers of motion of their whole machine. 
It enables us alfo to underftand the remarkable independ- 
ence of the vitality of their parts upon that of. the brain ; 
and their pofleflion of confiderable individual powers of life: 
as alfo the extraordinary extent of their reprodudive powers. 
I have treated at greater length on all thefe points in my 
Specimen Phyfiologie comparate inter Animentia calidi et Jrigidi 
Sanguin's,in the 4th vol. of the Goettingen Commentaries ; 
andin the Manual of Natural Hiflory, p. 225. of the 7th 
edition, (See note (B) at the end of the chapter.) 


U 3 of 
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of this clafs: and this I difcovered in the ornitbor- 
hynchus, an animal which abounds in inftances of 
anomalous ftrudture. Something fimilar is found 
in the cetacea, at leaft in the porpoife’. The falx 
itfelf defcends to various depths between the hemif- 
pheres in the different fpecies‘. 

A bony tentorium cerebelli is found in a great 
number of mammalia: but its fize and extent vary 
in the different fpecies. It is formed by peculiar 
offeous plates, extending from the vitreous table of 
the parietal bones, and the petrous portions of the 
offa temporum. Its formation exhibits two kinds 
of variety. . 

In fome animals, for inftance, it conftitutes an 
‚uniform bony partition, which leaves a quadrangu- 
lar opening into the lower part of the cranium. 
This is the cafe in moft fpecies of the cat and bear 
kind; in the martin (mu/ftela martes); in the 
coaita (cercopithecus panifcus)! and others. 


° A fimilar ftru€ture, conftituting an unique fpecimen of 
anatomical variety, ıs exhibited in the fkull of a female, be- 
longing tomy collection. The vitreous table of the frontal bone 
has a long falciform bony crifta, at the attachment of the 
falx. | 

© See on thisfubjet Sömmerring, onthe Brainand Spinal 
Marrow, in German. Mentz, 1788-8. A work, which 
is extremely valuable for its comparative anatomy... 

? Josernr’s Anatomy of Mammalia, in German. Contrilue 
tions to the fir? vol. ps 34. tab. 4. 


It 
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It confilts of three feparate portions .in other 
animals, one of thefe pieces projects from the upper 
and back part of the cranium, like.a tile ; the two 
lateral portions arife from the petrous part of the 
temporal bone.. This ftructure is exemplified in 
the feal®, dog, and horfe. 

In fome cafes, as in the pig, the rabbit, fome 
mice, &c. a rudiment of the laft mentioned la- 
teral portions may be obferved; or at leaft the 
ridge of the temporal bone is much fharper than 
ufual”. | 


$ 206. The peculiarities, which diflinguilh the 
brain of the human fubject from that of the-mam- 
malia’, confilt chiefly in the circumftance, which 
ei has 


\ 


* In the cranium of a young feal, which I poffefs, the an- 
terior or upper furtace of the tile-fhaped piece is conneded 
by means of a {trong perpendicular bony plate; extending 
to the middle of the lifabeeid future, with the inner fur face 
of the occipital bone, where the falx terminates. 

9 I have already defcribed the chief varieties of the bony 
tentorium, and have mentioned the ufes affigned to this 
{ftructure, which wee however improbable, in the defcrip- 
tion of the bones, p. 1173 and in the Inftieut. Phyfiol. p. 
160, ed. of 1798. (See note (C) at the end of the chapter. ) 

‘© ‘The reader may confult the following delineations of 
the brain of mammalia, befides thofe ‘heh will be reterred 
to in fubfequent notes. Of the chimpanfé (mia ae 
by ‘T'ysow in his excellent “ Anatomy of a Pigmy,” fig. 13, 
14. Otthe dog, by Coruins, Syiem of Anatomy, vol, 2." tab. 


ni 53: 
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has been already noticed, of its poflefing a much 
greater bulk in proportion to the nerves, which 
arife from it; and in its being much larger when 
compared with the cerebellum, and medulla fpina- 
lis *. (See note (D) at the end of the chapter.) 


~ § 207. Moreover, that remarkable and enigma- 
tical colleGtion of fandy matter, which is found in 
the pineal gland’ of the human brain, almoft in- 
variably after the firft few years of exiftence, has 
been hitherto obferved in a very few other. mam- 
malia, and thofe among the difulca 3. 


53. fig. 1; and Eset, Joc. cit. tab. 1, fig.7. Of the cat, by 
Corrins, tab. 53, fig. 2; and Eset, tab. 1, fig. 3. Of the horfe, 
by Vıca-p’Azyr, Mem. de? Acad. des Sciences, 1783, tab. 7 ; 
Exe, tab. 1, fig. 1. Of the fheep, by Vica p’Azyr, tab. 
8, fig. 1; and Eset, tab. 1, fig. 8. Of the ox, Vica-p’Azyr, 
tab. 8, fig.2; Exe, tab. 1, fig.6andg. Of the pig, 
CorLins,tab. §43 EseEr, tab. 1, fig. 10. 

* ‘The delineation, which I have given of the brain of the 
mandrill ( Papio Maimon,) in the two firft editions of my 
work, de Generis Humani Varitate Nativd. tab. 1, fig. 1, 
fhews how ftriking this difference is, even in the guadrumana, 
which from their great general refemblance to the human 
fubje&t have been called /nthropomorpha. 

” SOmMMERRING de lapziilis, vel prope, vel intra Glandulam 
pinealem fitis, Mentz, 1785. 8vo. 

* BOMMERRING has found it in the fallow-deer (cerzus 
dama): fee his Dif. p.ıo. And Maracarne in the goat : 
« Difecion of the Brain of Jome Quaarupeds >” in Italian, 
Mant. 1795 4..p.31. | | 
§ 208, 
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$ 208. In the proper quadrupeds (the guadru- 
mana therefore being excepted), the anterior lobes 
of the brain form two large procefles (proceffüs 
mamillares )'*, from which the olfa&tory nerves of 
the firit pair proceed. Thefe are of very confider- 
able magnitude, particularly in the herbivorous 
animals‘. They contain a continuation of the la- 
teral ventricle; which circumftance has formerly 
given rife to great -phyfiological errors **. 


§ 209. The ftrudture of the corpora quadrigemina, 
and candicantia diftinguifhes thebrain of herbivorous 
from that of carnivorous quadrupeds. The natesvery 
confiderably exceed the 7e/es in fize, in the former 
clafs while thefe proportions are reverfed in the 
latter inftance. The herbivora have a fingle large 
eminentia candicans : there are two {mall ones in the 
carnivora’, (See note (E) at the end of the 
chapter.) 


"+ See Merzcer Specimen Anatomie comparate primi paris 
Nervorum, in his Opuje Anat. and Phyfiol. Göthing. 1790, 
8vo. p. Ioo. 

® ‘This part is reprefented in the bifulca, and in the hare- 
kind in Corzins’s Sy/lem of Anatomy, vol. 2, tab. 51. Eser 
loc. cit. Wıruıs Anatome Cerebri, fig. 2. Monro on the 
Nervous Syjiem, tab. 9 and 24. 

*° Thele were firft refuted by that excellent anatomift 
C.V.Scunerper of Wittenberg. See his claflical work de 
Offe Critriformi, 1655. 12mo. | 

7 SOMMERRING on the Brain, &c. p- 91. 


(B) Bıros. 
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(B) Bıros. 


§ 210. The dura mater forms, in fome birds, 
a falciform procefs; which has been erroneoufly 
aflerted to be deficient in the whole clafs*. In the 
cock of the woods (‘tetrao urogallus)*” it has a 
bony ftruäture, refembling that of the ornithor- 
Aynchus. | 


& 21. The brain itfelf, confidered zn, 
refembles that of the former clafs (even in forming 
in fome inftances a kind of proceflus mamillares), 
while, on the contrary, it is ftrikingly diftinguifhed 
from that of the following order. It differs, how- 
ever, from that of the mammalia, not only in the 
{moothnefs of its furface, and the want of convo- 
lutions, but alfo in the ftru€ture of the optic tha- 
lami. Thefe eminences, which are nearly {pheri- 
cal, and hollow internally, are not contained in the 
proper brain or cerebrum, but lie behind and 
below that part. This {truGture is common to birds 


** This miftake has even been committed by Hauer de 
Partium Corp. Hum. fabricd and Fundionitus, tom. 8, p. 
163. 

” ‘The brain of this birdis remarkably fmall in proportion 
to the fize of its head and whole body ; while we know, that 
in fome other animals of this clafs, particularly among the 
finging-birds, the brain exceeds that of the human fubjed in 
thele points of view. 

with 
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with the two clafles of cold and red-blooded ani- 
mals. Thofe eminences alfo, which in the mam. 
malia are juftly termed corpora ftriata, are of an 
uniform colour in birds. (See note (F) at the end 
of the chapter: ) ) | “ 


§ 212. The brain of birds does not poflefs fe. 
veral parts, which are found in that of the mame 
malia ; and the opinions of anatomifts are much 
divided concerning others, on account of variations 
in their ftru@ure and appearance. The corpus 
callofum, pons varolii, &c. come under the de- 
fcription of parts, which are certainly absent. The 
exiftence of the fornix, pineal gland, corpora can- 
dicantia, and quadrigemina, is a matter of difpute =, 


nn un 


* See Harter’s valuable obfervations de cerebro avium, in 
the Opera Minora, vol. 3. And Maracarne’s long com~ 
mentary on them in the three firll volumes of the Memoirs of 
the Italian Society. aut 

Several authors have given reprefentations of the brain of 
birds. ‘That of the goofehawk, the owl, the finches (Frin- 
gille ), the pigeon, the partridge, and the goofe has been de» 
lineated by Eset, lee. citat. 

That of the kingsfither, the red bird (Joxia cardinalis ), the 
turkey, the buftard, the woodcock, inipe, and others of the 
genus fcolopax, the fwan, goofe, and duck, by Corzins, loc, 
citat. tab. 49, 56, 57, and 58. 

That of the raven and common cock by Vico-p’Azyr, in 
the Mémoires de P Acad. des Sciences, 1783, tab. g and io. 

_ That of the goofe in a lateral and internal view, by Leo» 
wic, de Cinered Cerebri Subflantia, Lipf. 1770, 4t0. fig. 1. 
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(C) AMPHIBIA. 


§ 213. Anatomilts have hitherto beftowed but 
little labour, comparatively {peaking, on the brain 
of amphibia. It is fmall and fimple, and confifts 
of five roundifh eminences: viz. the two hemi- 
{pheres, the two thalami nervorum opticorum, ly- 
ing behind thefe, and feparate from them, and ex- 
cavated by a ventricle; and the cerebellum, which 
in both claffes of cold red-blooded animals contains 
no arbor vite. The fpinal marrow, compared 
with the brain, is of aftonifhing magnitude in moft 
amphibia’, (See note (G) at the end of the 


chapter.) : 


(D) Fisnes. 


§ 214. In this clafs of animals the brain does 
not fill the cranium. Between the pia and dura 
mater (which in moft of the large fifhes approaches 
to a cartilaginous firmnefs) there is collected a falt 
and greafy fluid, contained in a loofe cellular tex- 
ture, which feems to fupply the place of the tunica 
arachnoidea *. 


* The brain of the tortoife has been delineated by Car- 
pesı in his Objervations, &c. tab. 2, fig. 5. That of the frog 
by Lupwic, Vieq.p’Azyr, and Exe, /octs citatis: and 
that of the viper by Vicq-p’AzyR, tab. 10, fig. 8. 

® Casserıus has given an excellent view,of the cranium 
of a pike laid open, de Auditu, tab. 12. 


§ 215 
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_§ 215. The ftru€ture of the brain varies in 
the different genera and fpecies ; fometimes even in 
the individuals of the fame fpecies. It confifts of 
feveral tubercles or lobuli difpofed in pairs; and of 
thefe, the five, which were defcribed in the brain 
of the amphibia, are the moft conftant ’, 


§ 216. In moft fithes the optic nerves decuf- 
fate, {juft like two fingers laid croflwife); a re- 
markable peculiarity which has given rife to feveral 
phyfiological inveftigations, and inferences *, (See 
note (H)at the end of the chapter.) 

_ Thefe 


® Hauer de Cerebro Pifcium in the Opera Minora, tom 4. 
p- 198. Coxxıns has given reprefentations of the brain in 
almoft all the orders of filhes ; but his views are chiefly of 
the upper external furface, tab. 60 to 70, That of the feate 
is delineated in the 2nd vol. of Camper’s /maller writings , 
tab. 3: by Monro in his Phyfiology of Fifhes, tab. ı, 34 and. 
37; and by Scarpa de Auditu et Olfadu, tab. 1, fig. 1. That 
of the fhark, by Srenonis Elementa Myolog. tab. 5 and 7. 
and by Scarpa, loc. cit. tab. 2. That of the frog-fith 
(lophius pifeatorius) by Camper, loc. citat.tab. ı. 

That of the conger-eel, turbot, and pike, by Vica-p’A- 
zvR, loc. citat. tab. 10. That of the cod, by Camper, doc! 
eitat. and Monro. That of the haddoc, by Monro, on the 
‘Nervous Syflem, tab.32. That of the filurus, by Eger, hoe, 
sit. tab. 2, fig.4. That of the pike by Casserius; 
Eset, and Scarpa, doeisccitatis. That of the carp by. 
Eser and Scarpa. 

+ See SOMMERRING in the Hefhan Literary Contributions, 
vol. I,pt.2, p.205. alfo his Difert. de Decuffatione Nervor. 

2 Opticer. 
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Thefe nerves have in fome filhes the uncommofi 
ftruture of an inveftment of pia mater containing 
very elegant longitudinal folds *. 

The olfactory nerve fometimes forms a ganglion 
juft before it is diftributed to the nofe. The ga- 
dus merluccius and the carp® afford examples of this 
{tructure, which is remarkable inafmuch as no gang- 
lia have been hitherto obferved in the nervous; 


fyftem of fithes. 


§ 217. We muft laftly mention thofe nerves, 
which are diftributed, in the eleétrical fifhes, to 
that wonderful apparatus of membranous cells, 
filled with a gelatinous fub{lance like white of ere, 
and performing the office of a Leyden jar, or elec- 
trical battery. Thefe curious organs occupy the 


Osticor. Mogunt. 1786, p.24. Coorman’s Neurology. p. 38. 
Profeflor Rupotpur in ‘Wrepsmann’s Archives, vol. 1, pt. 25 
p. 156, and feveral of the delineations quoted in the precede 
ing note. 

s See Eusracui: Ofium Examen, p. 227, and a reprefen- 
tation from the faw-fith (/gualus priflis in Mauricui de Cee 
rebro. In order to compare this, with the ordinary ftructure 
of other nerves, fee the reprefentation of the phyfiological 
preparation of the commencement of the fifth pair in the 
elephant, in A. K. Boeexave, Hifloria Anatomica (prior) ina 
Santis, cujus pars Corporis las ow Peterfburg 51754 
io. tab. i. 

© Scarpa, loco eilato. 

5 lateral 
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lateral fins of the torpedo’, and receive their ner- 
vous fupply from the fifth pair. In the eleétrical 
eel (gymnotus_), the eleétrical organ is found to- 
wards the pofterior part of the abdomen‘, and its 
nerves come from the medulla fpinalis. In the 
Jilurus electricus, it is placed between the fkin and 
mufcles over the whole body, and its nerves are 
derived from the eighth pair °, 


(E) Insects. 


$ 218. The general ftru@ure of the nervous 
fyftem in this clafs has been already mentioned 
(§ 204). | 

The larve, in which the fubje& has been moft 
completely inveltigated °°, have a brain confifting 
of two ganglia, contained in a horny cavity larger 
than itfelf. The nervous cord, which in red-blood- 
_ ed animals conftitutes the medulla fpinalis, proceeds 


eer SESBEEREBEEEEEEEDEEEEEED GEHE 


« ? Hunter in the Philof. Tranf. vol. 63, p- 481, tab. 20; 
and GIrarDI in the Memoirs of the Italian Society, tom. 3 
P- 553. | 
* Hunter in the Pbilf. Tranf. vol. 65, p. 395, tab. 9. 
9» Georrroy in the Bulletin de la Societé Philomatique, 6 
annee, tom. 3, p. 169. 
* See Lyonst’s excellent account of the larva of the Pha- 
dena Coffas, tab.9, 10, and 18. That of the iilkworm by 
SWAMMERDAM, tab. 28, fig. 3. (which is better than Mat- 
_ PiGut’s reprefentation) ; and by Brstena in the Comment. 
Jafiit. Bonon. tom. 5, pt. ty tab. 4, That of the butterfly, by 
Bisızna, ibid. 


from 
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from this point along the abdomen, forming in. its 
paflage twelve fimple ganglia, from which, and from 
the two ganglia forming the brain, the nerves de- 
tive their origin ". 


(F) Vermes. 


§ 2:9. Excepting thofe animals, which inha- 
bit corals, and the proper zoophytes, moft genera 
of the other orders of this clafs are found to pof- 
fefs a diftin® nervous fyftem*: RER former 

anato- 


** ‘The nervous fyftem of the larva of the ftag-beetle, may 
be ieen in Swammernvan, tab. 28, fig.1; and in Rözszı, 
tom.2,tab.8. That of the ephemera, in SwAMMERDAMs 
tab. 14, fig. 1, tab. 15, fig.6. ‘hat of the male bee, ibid. 
tab. 22, fig.6. That of the mufca chameleon, in the different 
flages of its metamorphofis, ibid. tab. 40, fig. 5, tab. gt, 
fig.7. That of the larva of the mufca putris, ibid. tab. 43, 
fig. 7. That of the louse, tab. 2, fig. 7. . That of the lobfter, 
WiırLIs de Anima Brutorum, tab. Bet. 

Humsorpr’s Experiments on the Irritation of Mufcular and 
Nervous Fibres, in German, vol. 1, contain feveral excellent 
anatomical and phyfiological remarks on the nervous fyftem 
of fome infects, p. 273, 286. 

* See Jos. Mancıuı de Syfemate Nerveo Hirudinis, Lun- 
brici Terrefiris, aliorumque Vermium. Ticini, 1795. A German 
verfion of this work is given in the 2nd vol. of Reiv’s Phy. 
Fological Archives. 

The nervous fyftem of the leech has been fhewn by Rept 
de Viventibus intra Viventia, tab. 14, fig: 9; and Brerena Com- 
ment. Inflit. Bonon. tom. 7, tab, 2, fig. 5, tab. 3, fig.6. Be- 
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anatomifts have exprefsly declared in feveral in- 
{tances that no fuch parts exifted °. The ftructure 
and diftribution of the nerves poflefs in many cafes 
a furprifing analogy to thofe of infects. The ner- 
vous fyftem of the fea-moufe (aphrodite aculeata), 
for example, is very fimilar to that of the larve “. 
In others, it is more anomalous: thus, in the cut- 
tle-fith, two large nervous chords arife from the 
brain, and form in the breaft two club-fhaped gang- 
lia ; from which numerous nerves proceed **. (See 
note (1). | 


Additions to the Sixteenth Chapter. 


(A) As the works in which this moft import- 
ant phyfiological pofition is confirmed and eluci- 


ninc’s excellent work on the leech, and Manerui’s book 
may alfo be confulted. 

The nerves of the flug are reprefented by SWAMMERDAM, 
tab. 9, fig. 2. and thofe of the helix pomatia, ibid. tab. % fig.6 ; 
tab. 6, fig. 1; whieh may be compared with the drawing by 
SPaALLANZANI, in the Memoirs of the Italian Society, tom. 2, 
pt. 2, p. 545- 

3 See the remarks of Humsouor in his work above quoted, 
p: 259, and Cuvızr’s claflical work, which I here quote 
once for all, tom. 2, p. 298. 

ı = Paruas, Mifcellanea Zoologica, tab. 7, fig. 13. 

> SWAMMERDAM, tab. 52, fig.2. Monro on the Phyfiology 
of Fifbes, tab. 41, fig. 3. Scarpa, foc citat. tab. qs ug. 9. Tre 
wesius in IsanrLamm and RosenmuLtsr’s Contributions to 
Anatomy, in German, vol. 1, pt. 2, tab. 2. ‚ 


Br dated, 
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dated, are not very generally known in this country, 
I fhall take the liberty of explaining it in a fome- 
what more detailed form. 

The vaft fuperiority of man over all other ani- — 
mals in the faculties of the mind, which may be 
truly confidered as a generic diftindtion of the hu- 
man fubject, led phyfiologifts at a very early period 
to feek for fome correfponding difference in the 
brains of man and animals. They naturally invef- 
tigated the fubjeét in the firft inftance, by comparing — 
the proportion, which the mafs of the brain bears — 
to the whole body: and the refult of this compari- 
fon in the more common and domeftic animals was — 
fo fatisfactory that they profecuted the inquiry no 
further, but laid down the general propofition, 
which has been univerfally received fince the time — 
of ARISTOTLE, that man has the largelt brain in 
proportion to his body. Some more modern phy- 
fiologilts however, in following up this comparative 
view in a greater number of animals, difcovered fe- 
veral exeeptions to the general pofition. They 
found: that the proportion of the brain to the body 
in fome birds exceeds that of man ; and that feveral 
mammalia (fome quadrumana, and fome animals“ 
of the moufe kind) equal the human fubjed in this 
refpect. 

As thefe latter obfervations entirely rare 
the conclufion, which had been. before generally 
admitted, Sömmerrıne has furnifhed us with an- 
ER point of comparifon, that has hitherto held 

good 
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good in every inftance : viz. that of the ratio, which 
the mafs of the brain bears to the nerves arifing 
from it. | | 
Let us divide the brain into two parts; that 
which is immediately connected with the fenforial - 
| extremities of the nerves; which receives their im- 
preflions, and is therefore devoted to the purpofes 
of animal exiftence, ‘The fecond divifion will in- 
clude the reft of the brain, which may be confidered 
as connecting the fun@ions of the nerves, with the 
faculties of the mind. In proportion then as any 
animal poflefles a larger fhare of the. latter, and 
more noble part; that is, in proportion as-the or. 
gan of reflexion exceeds that of the external fenfes ; 
may we expect to find the powers of the mind more’ 
vigorous and more clearly developed. . In this point 
of view man is decidedly pre-eminent: here he exe 
cels all other animals that have hitherto been. in 
veltigated. 

All the fimie, fays Sömmerring, are placed far 
behind man in this refpe&t. © Although the brain in 
fome inftances, particularly among the fmaller 
kinds, which have prehenfile tails, is larger in pros 
portion to their body than that of the human fub- 
jet; yeta very large fhare of that brain is required 
for the immenfe nerves, which fupply their organs 

of fenfe and maflication. Let us remove that por- 

‘tion of the brain, and a very {mall quantity will 
remain. JR i 

The refearches of the fame author onanimals in 


x 2. general 
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general have led him to conclude, that the quantity 
of brain, over and above that which is neceffary 
for a mere animal exiftence—that part, in fhort, 
which is devoted to the faculties of the mind, bears 
a dire& ratio, to the docility of the animal; to 
the rank which it would hold in a comparative 
fcale of mental powers. 

The largeft brain, which SémmERRING has 
found in a horf , weighed #1. 40z. and the fmall- 
eft, which he has feen in an adult man, was fbij. 
53 0z. Yet the nerves arifing from the former 
brain were at leaft ten times larger than thofe of 
the latter. | 

Generally fpeaking fmall animals have a larger 
brain in proportion to their body than larger ones. 
The pachydermata have it very fmall; and in red- 
blooded animals, its fize is very trifling when come 
pared with the body. 


„It forms in man from „ to zy of the body. 


In fome fimiz * dors a 
the Mole = ie 
| Bear x a ergy? 
Dog or 
Cat > ++ 
Hare nm € 
Rat = 78 
on Moufe = ar 
Elephant = allie 


. Pig in as oye 
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In the Horfe oe 
Dolphin . 0 Jr 
Eagle ar rt 
Sparrow - Tr 
Chafänch . 
Redbreaft - 477 
Blackbird © oF 
Canary-bird 7 
Cock - re 
Duck = STT 
Goole we 755 
Tortoife ro ee 
Turtle es 
Coluber natrix ais 88s 
Frog “ 173 
Shark - 147% 
Pike je 1757 
Carp 0098 


(B) The following is the paflage to which the 
author refers in his “ Manual of Natural Hifory”. 
« The extraordinary ftrength of the reproduétive 
power in feveral amphibia, (fee note (G) to§ 136) 
and the aftonifhing facility, with which the procefs 
is carried on, mutt be explained, if I miftake not, 
from the great magnitude of their nerves, and the 


diminutive proportion of their brain. The former 
x 3 parts 


> 


parts are in confequence lefs dependent on the;lat- 
ter; hence the whole machine has lefs powers of 
motion, and difplays lefs fympathy: the mode of 
exiftence is more fimple, and approaehes more 
nearly to that of the vegetable world, than in the 
warm-biooded clafles :—but, on the contrary, the 
parts poflefs a greater individual independent vi- 
tality. Since, in confequence of this latter endow- 
ment, ftimuli, which operate on one part, or one 
fyftem, do not immediately affect. the whole frame 
by fympathy, as in warm-blooded animals; we are 
enabled to explain the peculiar tenacity of life, 
which is difplayed under various circumftances in 
this clafs ; viz. frogs {till continue. to jump about 
after their heart has been torn out; and turtles 
have lived for months after the removal of the 
whole brain from the cranium. The long conti- 
nued power of motion in parts, which have been 
cut off from the body, as in the tail of the water- 
newt, and blind-worm, may be explained upon the 
fame principles’. Edit. 6th, § 98, p. 221. - 


(C) “ It is difficult, (fays the author in his 

_ defeription of the bones) to give a phyfiological eX- 
planation of the ufe of this bony tentorium, The 

_ opinion, which has been generally adopted by ana- 
“tomilts, that the firuture in queftion belongs to 
fuch animals only, as jump far, or run with great 

* velocit:, and that it ferves the purpofe of protecting 
“the cerebellum from the pres of the cerebrum 
in 
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in thefe quick motions, is obvioufly unfatisfactory. 
It exifts in the bear, which is not diftinguithed for 
its activity: while feveral animals, which excel in 
jumping or fpringing, do not poffe!s it; viz. the 
wild goat, (capra ibex), in which I could not dil- 
cover the leaft trace of fuch a ftru@ure. CHESEL- 
DEN afcribes it to predacious animals only (Anat. 
of the Bones, cap. 8); but I have already enumerated 
feveral others. It may perhaps obviate the con- 
cuflion, which would arife from {trong exertions 
in biting ; for fuch exertions are made in all the 
animals, which poffels this flruClure; even by the 
horfe in his wild ftate.” p. 118. 

I have quoted thefe remarks on the generally 
aflıgned ufe of the bony tentorium, becaufe a femi- 
lar mechanical explanation has been given, of the 
falx and the tentorium of the human fubject 3 viz. 
that the former protects the hemifpheres from 
mutual preflure when the perfon lies w th his head 
refting on one fide; and that the latter provides 
againft the compreflion of the cerebellum by the 
fuperincumbent cerebrum. Thefe explanations 
are aflıgned in the prefent day by anatomifts of 
fuch diftinguifhed reputation as SOMMERRING and 
Cuvier (de Corporis Humani Fabrica, vol. 4, Pe 276 
Légons d’ Anat. compar. tom. 2,p 173). che 
futility of this piece of shyt were not ‘a 
ciently proved by confidering that the cranium is 
accurately filled, and that there is confequently no 
En En so m 
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room for its contents to fall from one fide to the 
other ; it muft immediately be rendered manifeft 
by Mr. CaruısLe’s cafe; in which the falx was 
entirely abfent, and the two hemifpheres united 
throughout in one mafs, without any perceptible 
inconvenience during the ‘patient’s life.’ (7 = 
actions of a Scciety for the Improvement of Me 
and Chirurgie Knowledge, vol. 2, p. 21 pe - 
have met with four inftances, in which the anterior 
half of the falx was deficient. This production of 
the dura mater commenced in a narrow form about 
the middle of the fagittal future; and gradually 
expanding, had acquired the ufual breadth at its 
termination in the tentorium. The two hemil- 
pheres adhered by the pia mater covering their op- 
‘pofed plane furfaces ; but were formed naturally in 
other refpets. A want of the falx has alfo been 
‚recorded by GARENGEOT (Splanchnologie, tom. 2, 


P- 24s). 


= 


(D) The nö of the weight of thecere- 
brum, to that of the cerebellum, is generally, al- 
though not univerfally, greater in the human fub- 
ject than in mammalia, as will appear from the 
following inftances taken from the fecond vol. of 
Cuvier. Inthe human fubjedt the cerebellum is 


to the cerebrum, as - I to 9 
In the mia /ciurea Soca 
monkey) nn Oe 


Other, 
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Other fmiz 
Dog 

Cat ow 
Beaver 

Moufe 

Hare - 


Boar er 


Cow Me 


~ Sheep 
FHiorfe - 


1 to 6,7 or 8 


to 8 
— 6 
a. 


I 

1 

1 
I— 2 
1— 6 
a 2 
es 
ue 
I 


— 7 


3 


The proportion of the cerebrum to the medulla 
oblongata, as afcertained hy a comparifon of their 
diameters, exhibits a more conftant fuperiority im 
the human fubje‘t over the other mammalia, chan 


the ratio of the Verebrum to the cerebellum. 


In man the breadii of the medulla oblongata, 
after the pons varolii, is to that of the brain, 


as = 
~ Simie 


Dog 


Cat ‘i 


Rabbit 

Pg r 
Deer 

‘Cow 


Horfe = 


Yet the dolphin forms a remarkable and fingle . 
te ae 


110 7 


ıto4ors 


6 to i 
8— 22 
3 — 8 
Teg SS 
2.— 5 
5 33 
8— 21 
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exception to the general rule on this fubje&t 5 for 
in that animal the proportions are as ı to 13. In 
birds they are rather more than one to three. 


ft) With the exception of man, and the fimie, 
the mammalia cannot be faid to have pofterior lobes 
of the brain. . The cerebellum is feen behind the 
cerebrum. The confequence of, this is, that. the 
digital cavity or prolongation of the lateral ventri- 
cle into. the pofterior lobe, is wanting. 

The convolutions of the cerebrum do not exift 
in the rodentia... The fimiz only have an olfactory 
nerve, arifing, like that of man, in a diftin® chord 
from the brain. Other mammalia have a large 
cortical eminence (proceffus mamillaris ) filling the 
ethmoidal fofla. As the cetacea have no organ of » 
fmelling, their brain has neither olfaCtory nerve, 
‚nor mamillary procels. 


(F) . Cuvier ‚reprefents the brain of birds to 
confilts of fix tubercles vifible exteriorly : viz. 
the two hemifpheres,. the optic, thalami, a cere» 
bellum, and medulla oblongata. 


(6) The dura mater forms no procefles in the 
amphibia, nor in the fifhes. 


(H) In the fkate, the right nerve goes through 
_a fiflure in the,left; in bony fihes the decuflation 
: | is 


a 
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is more manifeft, as one nerve merely lies on the 
other without any intermixture of fubftance. The 
fact has been noticed by Corzins, Wittis, and 
feveral others: it is reprefented by Esex in the 
pike, carp, and Si/urus glanis (Ob/. Neurol. ex Anat. 
comp. tab. 2, fig. 2, 3, and 4: this differtation 
is contained in the 3d vol. of Lupwic’s Scriptores 
Neurol. Minores ). It does not feem to have been 
much inveltigated in birds and the amphibia. dn 
eight inftances, where the eye of an animal. had 
been deftroyed or injured, the optic nerve was 
found to be altered in ftru&ure and appearance as 
far as the union: and beyond that point the alter- 
ation extended along the oppofite nerve to the op- 
polite thalamus. (See Esir. loc. cit. tab. or. 
fig.a, and 2.) A fimilar appearance has been 
found in a, man, _ SOMMERBING de Decuffat. 
Nerv. Optic. in Lupwie’s Colleétion, tom. 1. 


(1) In the clafs of infe@ts, and of vermes, the 

_ upper ganglion of the nervous chord, which repre- 
fents the brain, is ufually placed near the mouth or 
celophagus: which tube is Surrounded by a nervous 
‘chord proceeding from that ganglion. | 


(ex 3nd 1} 


CHAPTER XVII. 


ON THE ORGANS OF THE SENSES IN GENERAL, | 
AND ON THAT OF THE SENSE OF TOUCH IN 
PARTICULAR. 


“§ 220. Fr W /ubjelt: 'n comparative anatomy 
“and phyfiology have given rife to more various and 
contradictory opinions, than the organs of fenfe in 
fome clafles of animals‘. Much mifunderftanding 
on this point has clearly arifen from the inconfider- 
ate and unconditional application of inferences, 
drawn from the human fubjedt, to animals”. Thus 
it has been fuppofed that thofe, which poffefs a 
tongue, muft have it for the purpofe of tafting ; 
and that the fenfe of fmell muft be wanting, where | 
we are unable to afcertain the exiftence of a nofe. 
Obferyation and refle€tion will foon convince us, 
that the tongue, in many cafes (in the ant-eaters 
among the mammalia, and almoft univerfally in 


: Much ufeful information on the organs of fenfe, and in- 
deed on comparative phyfiology in general, may be found in 
P. Boppagrts’? Natuurkundige Befchonwing der Dieren. 
Utrecht, 1778, 8vo. Zi tne N 

? On the relation of the fenfes in the different claffes of 
animals, the reader may confult Dr. Troxıer’s Refearches 
on Organic Phyficks, in German. Jenay 1804. 8vo. 


birds}, 
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birds), cannot from its fubftance and mechanifm 
be confidered as an organ of tafte; but muft 
be merely fubfervient to the ingeftion and degluti«. 
tion of the food. Again in feveral animals, parti- 
cularly among infeéts, an acute fenfe of fmell feems 
to exift, although no part can be pointed out in the 
head, which analogy would juftify us in ee 
as a nofe. 


§ 221. However univerfally animals may pof- 
fefs that feeling, which makes them fenfible to the 
impreflions of warmth and cold, very few poflefs, 
like the human fubje&t, organs exclufively appro- 
priated to the fenfe of touch, and exprefsly con- 
ftructed for the purpofe of feeling, examining, and 
exploring the qualities of external objects. 

This fenfe appears, according to our prefent {tate 
of knowledge, to exift only in three clafles of the 
animal kingdom; viz. in moft of the mammalia, - 
in a few birds, and probably in infects. 


(A) MAMMALIA. 


$ 222. The firu&ture of the organ of touch is_ 
the moft perfect, and fimilar to that of the human 
fübjett, in the quadrumana. The ends of their 
fingers, particularly of the pofterior extremities, are 
covered with as foft, and delicately organized a fkin, 
as that which belongs to the Piet ca wr parts 
in man. | 
Several 
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Several of the digitata are probably provided with 
this fenfe. The organization of the under fur= 
face of the front toes of the racoon (urfus lotor), 
and the ufe which the animal makes of thofe parts, 
prove this aflertion. 

It is not fo clear that we are authorifed in con- 
fidering the fnout of the mole? and pig *, Not to 
mention the tongue of the folidungula and bifulea‘, 
or the fnout of thefe and other animals ®, as true 
organs of touch according to the explanation above 
laid down. | 


—§ 223. There would be more reafon for aferib- 
ing this fenfe to the probofcis of the elephant. (See 
note (A) at the end of the chapter.) 

I think, however, that the ornithorhynchus | 
clearly poffeffes an organ of touch. In this curious 
animal, as in the duck, &c. the fenfe in queftion 


ar 


\ 


° Dernam’s Phyfico. Theology, p. 206, not 60. 
* Darwin’s Zoonomia, tom. 1, p> 162. 

° Burron Zöfloire des Oifeaux, tom. 1, p- 47: 

* Burron Hifoire Naturelle, tom. 3, p. 360. 

.” Much lefs can we fuppofe the long brifly hairs, which 
eonftitute the whifkers of the cat-kind, and other mamma- 
lia, to be organs of touch in the fenfe we are now confider- 
ing, although they may be ferviceable, when they come in 
contact with any obje&, in warning, and making the animal 
attentive. See Darwin, loc. cit. WIEDEMANN in the Göt- 
ungen Literary Notices, 1798, p. 210. ALBERS, ibid. 1803, 
p- 603. and Vrorix over het nut der Knevels by wiervoelige 
Dieren. Amft. 1800. 8vo. ! 


refides 
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tefides in the integuments, which cover the ex- 
panded portion of: its jaws, particularly the upper 
one; this part is moft copiouly fupplied with nerves 
from the fifth pair, and chiefly from its fecond , 
branch, diftributed juft in the fame manner as they 


are on the correfponding parts of the {wimming 
birds. 


(B) Birvs. 


§ 224. The ftru@ure of fo organ of touch 
in the ornithorhynchus, which has been juft de- 
fcribed, is exactly fimilar to that of geefe and ducks. 
The bill of thefe birds is covered with a very fenfible 
fkin, fupplied with an abundance of nerves from 
all the three branches of the fifth pair. This ap- 
paratus enables them to feel about for their food in 
mud, where they can neither fee nor {mell it. 


(C) AMPHIBIA. 


§ 225. It has been faid’of ferpents® with more 
ingenuity than truth, that their whole body is # 
hand; by which they gain jut notions of the tan- 
gible properties of bodies, There is much more 
foundation for flatıng that the fenfe of touch, which 
is here meant, does exift in any of the amphibia. 


17 oe ta cn & E 


8 Girraxrner in his Expofition of the Darwinian 
fyltem, pri, preg 
(D) 
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(D) Fisnes. 


§ 22%. Corcerning this clafs, the remark, 
which was made on the amphibia, may be repeated ; 
although feveral fifhes poffefs an acute feeling on 
he abdomen, and in the lips ®. | 


(E) Instcrts. 


§ 227. Allthe obfervations and inveftigations 
of the ftructure of the antenna, thofe peculiar 
organs, which exift univerfally in the more perfect 
infects; ad of the ufe, which thefe animals gene« 
rally apply them to; lead us inevitably to the con- 
clufion, that they really are, what their German 
name ‘° imports, proper organs of touch; by which 
the animal’examines and explores furrounding ob-- 
jects. Such organs are particularly neceflary to 
infe€ts, on account of the infenfibility of their ex- 
ternal coat, which is generally of a horny con- 
fiftence; and alfo from their eyes being deftitute 
in moft inftances, of the power of motion. 


9 La Cereoe, Hifloire Naturelle des Poiffons, tom. 1. Dif- 
courf. p- 65. 

© Fublborner: the literal tranflation of which is Feeling 
Horns. 
~ ™ See Leumann de Antenns Infedorm. Diff. 1, 2. Lond. 
1799. 8vo. and Knock’s New Contributions to the Knowledge 
of Infos. pt. Xt. Leipzig, 1801. 8vo..p. 33. 

| § 228, 


ON THE ORGANS OF THE SENSES. 420 


(F) VERMES. | 
© 228 It feems more doubtful whether the 
tentacula of feveral vermes, and particularly the 
arms of the cuttle-fifh *, can be confidered as or- 


gans of touch, in the more limited fenfe, to which 
we have confined that word ". 


Additional Note to the Seventeenth Chapter. 


(A) Bats have been fuppofed to poflefs a 
peculiar power of perceiving external objects, with- _ 
out coming actually into contact with them. In 
their rapid and irregular flight amidft various 
furrounding bodies, they never fly againft them: 
yet it does not feem that the fenfes of hearing, 
feeing, or fmelling, ferve them on thefe occafions ; 
for they avoid any obftacles with equal certainty 
when the ear, eye, and nofe are clofed. Hence 


* Burron, Hifloire Naturelle, tom. 3, p. 360. 

'S See Lenmann de Senfibus Externis Animalium Exfanguium, 
Goetting. 1798. 4to. p.43. F. 1. Scuruver Effay towards 
the Natural Hiftory of the Organs of Senfe in Infeds and Vermes. 
Goett. 1798. 8vo. p. 28; and Drararnaup, Tableau des 
Mollufques Terreftres and Fluviatiles de la France. Montpellier. 
1801. 8vo. p. 8. 


Y natural. 
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naturalifts have afcribed a fixth fenfe to thefe 
animals. It is probably analogous to that of touch. 
The nerves of the wing are large and numerous, 
and diftributed in a minute plexus between the 
integuments. The impulfe of the air againft this 
part may poffibly be fo modified by the objects near 
which the animal pafles, as to indicate their fitua- 
tion and nature. 


CHAPTER XVIII. 


‘ON THE TONGUE. 


§ 228. Wr are not juftified in confidering the 
tongue as an organ of tafte in all animals, becaufe 
it is fubfervient to that function in the human fub- 
ject, and in fome other inftances. We have already 
obferved, that this organ in many cafes merely 
ferves for taking in the food"; and it is at leaft very 
doubtful whether it poflefles the fenfe of tafte in 
feveral others. Yet, on the contrary, we fhould 
not be warranted in denying the exiftence of the 
fenfe in thefe animals, nor even in fuch as are en- 
 tirely deftitute of a tongue: for this fun@ion may 
be exercifed by other parts”. Lefs, however, can 

be 


En de = en en ee en — 


* The lingual bone (os hyoides) of the three firft claffes of 
animals, varies according to the different methods in which 
they take their food. Many excellent remarks on this fub- 
ject may be feen in. Faz. ap AQuapenpante de Larynge, 
p- 276; and in Casserius de Vocis Organis, with excgllent 
delineations. 

The curious lingual bone of the walrus and porpoife will 
be defcribed inthe 2nd vol. of Da. Ater’s Contributions. 
 * I have feen an adult, and in other refpects well-formed 
man, who was born without a tongue, He could diftinguith 
Ä “3 nevera 
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be concluded with any certainty & priori, on this, 
than on any of the five fenfes. 


(A) Mammattia. 


-$ 229. No animal poffeffes a tongue exaétly 
like that of the human fubjet. The form of the 
organ differs confiderably in the fimiz, being 
longer and thinner; and the papilla, which cover 
its upper furface, are very different’. 


neverthelefs very eafily the taftes of folutions of falt, fugar, 
and aloes, rubbed on his palate, and would exprefs the tafte 
of each in writing. Why then may not thofe animals, 
which either have no tongue, or one not calculated for an 
organ of tafte, poffefs this fenfe in fome of the neighbouring 
parts? 1 cannot however agree with that ingenious anato- 
mitt Grew (in his comparative anatomy of flomachs and guts, 
p-26.), when he confiders the internal furface of the three 
firt ftomachs of the bifulca, to be an organ of tafte ; parti- 
cularly fince Werrer and others have remarked the enjoy- 
ment, which is connected with the fecond mattication of the 
food in ruminating animals. 

3 Thus the length of the tongue of the commoneft kind of 
taillefs ape (/imia fylvanus), which now lies before me, is 
three times greater than its breadth. It has three papilla pe- 
fiolate, or fungiformes, at its polterior part, arranged in the | 
form of a triangle. Before thefe, and along the two fides of 
the tongue, are about two hundred fapille obtufe, appearing 
like white grains. Thefe are not all of the fame fize; but 
they may be diftinguifhed from the papille conice, which 
cover the reft of the tongue’s fuperior juni ven more 
eafily than in the human tongue. “, 


3 er 
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§ 230. © Moft of the herbivorous mammalia,# 
particularly among the: bifülca, have: their tongue. 
covered with a firm and thick cuticular coat’; which : 
forms numberlefs pointed papilla direéted back- 
wards. Thefe muft affift, according to their con- 
fiftence and diretion, at leaft in the animals of this 
country, in tearing up the grafs. * Animals of the 
cat kind have their tongue covered with fharp and’ 
ftrong prickles, which muft enable the’ animal to’ 
take a firm hold. Similar pointed proceffes are. 
found in fome other animals ; asin the bat-kind,) 

and the opofftim. j Simol 11% 

There feems to be no doubt that in all the mam-: 
malia which we have now confidered, the tongue is 
an organ of tafte, at leaft towards ‘its’ anterior 
part. | hau 
The toothlefs animals, on the contrary, as'the 
_ ant-eater* and manis, which {wallow their aliment 
~whole; 


Pa 


St reno 


* The tongue of a two-toed ant-eater, which I diffe@ed,: 
was three inches and a half long, and no larger than a crow- 
quill at its root. It was, generally fpeaking, cylindrical ; 
but marked with a fcarcely perceptible groove on its fupe- 
rior furface. Two very fmall foramina ceca were found! 
near the root. The lingual bone was ftrong, but-not re= 
markably large, and in fhape like a horfe-fhoe. Its mufeles, 
on the contrary, as the geniohyoideus, mylohyoideus, and: 
particularly the geniogloflus, were remarkably large and 
firong. | le 
ur ata _ As 
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whole, have a long worm-like tongue, which is ob- 
vioufly capable of no other ufe than that of taking 
their food. 


(B) Brrps. 


§ 232. All birds poflels a tongue: for even 
the pelican, in which its exiftence has been de- 
nied, poffeffes a manifeft rudiment of the organ. 
Probably, however, it ferves the purpofe of an or- 


gan of tafte in very few genera, Yet this is the 


cafe with fome predacious and fwimming birds; as 
‘alfo with moft of the pfittaci; which poffefs a foft 
thick tongue covered with papilla, and moiftened 
with a falivary fluid: they really tafte different flu- 
ids, and foft kinds of food, and felect that which is 
the moft agreeable, 

| § 233 


As we are now confidering the tongue in its office of 
affıfting in taking in the food, this feems to be the proper 
place for noticing the worm, as it is called, of the dog’s 
tongue. It is a tendinous fafciculus of fibres running 
lengthwife under the tongue, as far as its apex, and lying 
rather loofe in a kind of membranous fheath, without be- 
ing connected, like a true tendon, to any of the neighbouring 
mufcles. By an old prejudice, which has fubfifted at leatt 
fince the time of Puiny, its extirpation is confidered asa pre- 
fervative againft hydrophobia. Concerning the ftrufture of 
this curious, and in fome refpects enigmatical part, fee Mor- 


GAGNI de Sedibus et Caufis Merborum, tom. 1, p.67. Venet..1761, 


folio, Casserivus thought that it affifted thedog in lapping 
uP 
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§ 233. In feveral other birds, on the contrary, 
the tongue is horny, ftiff, not fupplied with nerves, 
and confequently unfit for an organ of tafte. One 
ftriking example will fupply the place of many. 
The tongue of the toucan (Ramphaftos_) is fome- 
times feveral inches in length, yet {carcely two lines 
broad at its root. It has the appearance, through- 
out, of a piece of whalebone; and its margins are 
fibrous. 


§ 234. The form* and mechanifm of the tongue 
vary much in the different genera and fpecies of this 
clafs. Two inftances deferve particular notice : 
that of the wood-pecker, and the cock of the woods. 
The tongue of the former bird is generally faid to 
be very long; but it is not fo. That part, which 
correfponds to the tongue of other birds, is remark- 
ably fhort: it is merely a fharp-pointed horny 
portion, with its fides barbed. Behind this is a 
very fingular os hyoides; of a flender appearance, 
but having very long crura. It confifts of five car- 
tilaginous portions ; viz. one fingle piece, and two 
pairs. In the quiefcent ftate of the organ, the for- 
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up fluids in the peculiar way which they do: and his opinion 
is fupported by this circumftance, that an opoflum, which 
I kept alive for fome time, and which took fluids in the fame 
manner as dogs do, had a fimilar part under the tongue. 
* See the plates in J.C. Scuosrran’s Zlementa Ornithologica. 
Ratifbon, 1774, 4t0» 
v4 men 
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mer lies in a flefhy, and very extenfile fheath of the 
bill. The firft pair of cartilages is articulated with 
this; and they are placed at the fides of the neck. 
The fecond pair, commencing from thefe, run com- 
pletely over the cranium, under the integuments 3. 
and advancing from behind, forwards, their con- 
verging extremities are placed together i in a kind of | 
groove, and commonly terminate. anteriorly by an 
attachment to the right fide of the upper jaw. This 
pofterior pair of cartilages may therefore be com- 
pared to fteel fprings, which actuate the whole or- 
gan’, When the tongue is to. be darted out, the 
_ anterior pieces are drawn together, and enter the 
fheath of the fingle portion, extended for their rer. 
ception. | The tongue is thus elongated, and admits 
of being thruft out fome inches.° 

„The tongue of the cock of the woods is “hill 
more fingular ; that organ, together with the la- 
Tynx, lies deep. in the cefophagus, but admits of 
being quickly elevated and thruit forth by means of 


confiderable mufcles’ BERN ES 
fr (€) An- 


_5 This is an elegant example’ of the great fhare, which 
mere elafticity poflefles in the performance of fome es 
of the animal economy. 

6 See Mery, inthe Memnires de PAtad. des Beicheat; 290); 
p.85. Waucer, inthe Pbihf. Tranf. vol. 29, p. 509: and! 
Wouxr, in Voict’s Magazine, pt. 2,.0f the new feries,. py 

7 Frisch: on the German Birds, tab. 108%. .Sounemen’s 
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(C) Ampaısıa, | 
$ 235. We fhall fele&t a few examples of the 
chief varieties in this clafs of animal. 9 
The crocodile’s tongue (the very exiftence of 
which has been denied from the time of Hzrono- 
Tus down to Hasserquist) is fmall;  poffeffes 
very little motion; and is in a manner adherent 
between the two fides of the lower jaw’. The fa- 
lamander refembles this. A very different ftru@ture 
is prefented in the curious tongue of the chameleon; 
the mechanifm of which may be compared in fome 
refpects with that of the woodpecker. Yet its form 
is very different ; for the anterior extremity of the 
organ is club-fhaped; and is hollowed out on its 
upper furface?. (See note (A) at the end of the 
chapter. ) | 


The tongue of fome teftudines is thickly co- 


Commentary on the Works of Freverıc Il. tab. 23 and Gite 
BERT, Medecin Naturalifle. Lyons, 1800, 8vo. p. 294. 

© C.G. pe Ruoer, de Fide Herodoti rité eftimanda, in the 
Verhandelingen van Teylers tweede Genoot/chap, pt. 7, p. 104. 
L.V. Hammen,de Herniis, p. 105. Nouvelles dela Republique 
des Lettres, O&. 1688, p. 1125. eee 

? Befides the works which have been already quoted on 
the anatomy of this animal, fee Hussem in the Verhande- 
ingen van de Maatfchappye te Haarlem, v. 8, pt. 2, p. 228. 
Duvernoy in the Bulletin de la Soc. Philom. tom. 3; and 
Miter Zcones Animal. et Plantar. tab. 2. 


vered 
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vered on its anterior margin with long fibrous 
~ papille ®°. 

The foft, flat, and flefhy tongue of the frog, lies, 
in the quiefcent ftate, in a direction from before, 
backwards. It is firmly attached behind the arch 
of the lower jaw; and its loofe end is turned back - 
wards, fo that the femilunar notch of its anterior 
margin correfponds to the rima glottidis, They 
feize their prey by turning the tongue forwards, and 
thrufting it out of the mouth. 


§ 236. The tongue of ferpents is attached, and 
fituated in the fame manner as in the frog": but it 
is round and flender: its apex is bifid, and the 
root refts in a kind of flefhy fheath, being sapable 
of protrufion and retraction at rigalurg), 


(D) FisHzs. 


§ 237. There} is little to be faid concerning the 
tongue of this, and the two following claffes. It is 


_ © T have obferved this in the Tefudo Greca from Mogador, 
The form of the os hyoides in the teftudines may be feen 1 ini 
Catpest, tab. 8 

" Sperzen in Mever’s Zoological Archives, pt. 2, p. > 
12 Delineations of Objedis in Natural Hiffory, pt..4. tab. 37, in 
the boa and rattle-fnake., The curious os hyoides of ferpents, 
with two cartilaginous portions running along the trachea, is 
— by Tyson, Pbilof. Teanf, vol..13, p. 68, fig. §. 
doubtful 
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doubtful whether it be an organ of tafte, and in 
what degree it may ferve that purpofe. 

It appears at leaft in fifhes to poffefs no manifeft 
papilla "*; and in many of this clafs is covered with 
teeth. 

That, which is commonly called the tongue in 
fome filhes, as the carp, is a glandular body, attached 


to the palate, and extremely irritable in the living 
animal **, 


(E) Inseers. 


$ 238. The organ which is commonly confi- 
dered as the tongue of infects‘, merely ferves for 
taking in the food’. But the accurate obfervations 
of profeflor KnocH”, render it very probable that 


the pofterior pair of palpi, or feelers, poffeffes the 
power of tafte in feveral of this clafs. 


genera sewn 


*? Lorenzini’s Obfervations on the Torpedo, in Italian, p. 41. 

** Obfervat. Colleg. privat. Amftelod. vel 1, p. 40. 

** A very accurate account of this part, and its varieties, 
illuftrated with numerous figures, by an excellent entomolo- 
gift, J.C.G. Karsten, of Roftock, now lies before me in 
manufcript, and will foon be made public. 

© SCHELvEr, Jococitatae, p. 39. A.W. Kwocn, Contri- 
butions to the Knowledge of Infeds, pt. 1, 1801, 8vo.p.4o, 
tab. 1, fig. 30. The tongue of the May-beetle (Scarabeus 
Melolentha) is reprefented. 

" Loc. cit. p. 32, tab. 1, fig. 9, of the Scarabeus Frifihii, 
tab. 8, fig. 4, of the Garabus unicolor. 


(F) Ver. 
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(F) VERMES. usb Ira 


§ 239. Inthe mouth of fome mollufca,™ and 
fnails, an organ is found, which has generally from 
its fituation been taken for the tongue. But none 
of the obfervations, which have’ been hitherto ad- 
duced refpecting its funCtions, are fufficiently de- 
cifive to jultify us in fetting it down as an organ of: 
tafie. + eS 


t 


Additional Note to the Eighicenth Chapter. |. 
(A) The tongue of the chameleon difplays a 
very curious mechanifm. It is contained in a 
fheath at the lower part of the mouth ; and has its 
extremity covered with a glutinous fecretion. It 
admits of being projected to the length of fix inches ; 
and is ufed in this manner by the animal, in catch- 
ing its food; which confilts of flies, &c. It -is 
darted from the mouth with wonderful celerity 
and precifion ; and the vifcous fecretion on its ex- 
tremity, entangles the fmall animals which contti-. 
tute the food of the chameleon. 
*% SWAMME RDAm of thé cuttle-fith} p- 882, tab. 50, fig. 4, 5. 
-*% Of the Aclix pomatia, ibid. p. 109, tab. 5; fig. 3. 
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CHAPTER XIX, 


ON THE ORGAN OF SMELLINGs 


§ 24% THE fenfe of fmelling prevails much more 
extenfively in the animal kingdom, than that of 
tafte: fince it not only affifts feveral genera in fe- 
le&ting their food, which they have not afterwards 
the power of tafting ; but is alfo of fervice in find- 
ing out proper objects for the fatisfaction of their 
fexual appetite. Yet there is much doubt refpect- 
ing the organs of this fenfe in the two clafles of 
white-blooded animals". 


§ 241. We can determine the degree of actite- 
nefs of this fenfe by the infpeétion of the crenium, 
in the four-footed mammalia’*, (taking the term in 
its moft extenfive fenfe, in which it will include the 


* On the organ of fmelling in feveral genera of the four 
elaffes of red- blooded animals, fee the 2nd vol. of Cuvier’s 
Legons d’ Anat. comp. Scar»a, Di/quifitiones Anatomica de. Aite 
ditu et Olfadu. And Harwoop’s Sy/lem of comparative Anatamy 
and Phyfiology ; which is tranflated into German, with re- 
fiatks and aan; byC.R. Wrepemaxn, Berlin, 1799, 
ato. 

_? F. C. Rosentuar Dif. de Organo Olfudus quorundam 
Animalium, a 1802, 410. 
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quadrumana and bats’. Three circumflances prin. 
cipally determine our judgement on this point. 

ift, The ftrudture of the ethmoid bone, and par- 
ticularly the number and arrangement of thofe 
Openings in its fuperior or horizontal lamina, which 
- tranfmit the filaments of the olfactory nerve. zndly, 
The formation of the inferior conche narium, or 
turbinated bones. 3rdly, The exiftence and relative 
magnitude of thofe cavities of the internal nofe, par- 
ticularly the frontal finufes, which contribute to the 
organ of {melling. 


§ 242. The hedge-hog and mole, the animals 
of the weafel, bear, dog, and cat-kinds, moft of the 
bifulca, and the elephant, afford examples of a very 
complicated formation of the ethmoid bone; both 
in regard to the elegant ftructure of its cribriform 
lamella, and to the wonderful convolutions of its 
turbinated portions ; which procure as large a fur- 
face as poflible within the confined fpace of the na- 
fal cavity, for the application of the Schneiderian 
membrane. All thefe animals are well known for. 
the remarkable acutenefs of their fenfe of fmelling. 

Theethmoid bone is remarkably narrow, and im- 
perfeétly developed in moft of the quadrumana. As 
there is not fufficient fpace left for it between the 
orbits, which lie clofe together’, €§ 20.) it ig 
placed 


~ 


? In the fkull of a cercopitheeus capucinus in my poffef- 
fion, the partition between the two orbits, e {pace in the 
Nu human 
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placed deeper in the nofe; fo that the olfactory 
nerves defcend between the orbital portions of 
the frontal bone, as in a canal, the bottom of 
which is formed by the cribriform lamella, fmall 
and inconfiderable, and perforated by few aper- 
tures *. | | 

The cetacea have no ethmoid bone. They want 
alfo the firft pair of nerves; and the firft branch of 
the fifth pair feems to perform its funétions. 


§ 243. The conche narium inferiores are more 
or lefs convoluted, in proportion to the greater or 
lefs complication in the ftruCture of the upper ones. 
They are remarkably large in the bifulca’; and 
much convoluted in moft of the predacious ani- 
mals“. ‘They are both large and wonderfully com- 
plicated in the feal’. 


tren nn 


human cranium is filled by the ethmoid cells, and fuperior 
turbinated bones, contains a large opening, which in the 
recent ftate was probably clofed by.a portion of periofteum. 

* Joseruı, Anatomy of the Mammalia, vol. 1, p. 179, &c. 

’ See Caspar BarrtHorin, Analeda Obfervatienum, in his 
Specimen Hiftorie Anatomice, tab. 3, fig. 3, 4, of the fheep; 
and Moranp, in the Mem. de I’ Acad. des Sciences, an. 17244 
tab. 24, of the ox. 

° Casp. Barruotin, loco citato, fig. 5, 6, of the hound, 
(canis venaticus ). 

7 Anexcellent delineation of this part in the walrus, will 
appear in the 2nd part of Argsrs’s Contributions 


§ 244. 


. 
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$ 244. The frontal finufes® of the elephant? are 
larger than thofe of any other animal; the pigs 
which has an acute fenfe of fmelling, comes. next in 
order in this refpect. Moft of the. mammalia, 
which poflefs proper horns, have thefe cavities ex- 
tending more or lefs into thofe procefles of the fron- 
tal bone, on which the horns are formed : this 
firudture is particularly obfervable in the wild goat 
(capra ibex). They are generally large in the 
bifulca”, the folidungula, and in moft of the carni- 
yorous mammalia. ‘They are abfent on the con- 
trary in the feal; in moft of the rodentia; and the 
cetacea. 


§ 245. The anomalous ftructure of the ele- 
_ phant’s probofcis, or trunk, and the blowing-holes 
of the cetacea, muft be noticed here; as thefe parts 
conftitute prolongations and external openings of 
the nofe. 


_ * I have confidered, in a more detailed manner, the ftruc- 
ture of thefe cavities in feveral genera and fpecies of the dif- 
ferent orders of mammalia in my Prolufio de Sinibus Frontalibus, 
Goetting, 1779, 4to, where I have endeavoured to fhew, from 
comparative anatomy, that their ufe is to firengthen the 
fenfe of {melling ; and that they are not fubfervient to the 
formation of the voice. 
9 Stuxery, in his Hifory of the Spleen, p. 101, tab. 5, fig. 2, . 
” ‘They receive in the fheep, as is well known, the bas 
of the ceftrus ovis; and cafes are not very uncommon in 
which other infects, particularly the Jeolopendra eleärica, have 
accidentally gained admiffion into them in the human fub- 
ject, and have caufed diftrefing and tedious fymptoms. ~* 


2 The 
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The former organ confifts of two canals, fepa - 
rated from each other by an intervening partition. 
Innumerable mufcular fafciculi running in two di- 
rections, occupy the fpace between thefe and the 
integuments. There are fibres of a tranfverfe 
courfe, pafling like radii from the canals to the in- 
teguments" ; and others, which runin a more lon- 
gitudinal diredtion, but have their extremities turned 
inwards”. The former extend the trunk, without 
caufing any contraétion of the canals ; the latter 
bend or contract it; and both tend to beftow on 
it that wonderful mobility, which it poffeffes in 
every direction. (See note (A) at the end of the 
chapter. ) 

The blowing- hole of the cetacea is not a pecu- 
liar organ, diftin& from the nafal openings, as feveral 
naturalilts have imagined, but one and the fame with 
thefe’®. It does not however feem to be deligned 
for an organ of fmelling, but merely to be fubfer- 
vient to refpiration, and to the expulfion of the water 
which enters the mouth with the food". (See 


note (B). 
er ee ee a 


" Hift. des Animaux, tom. 3, tab. 22, fig. 9; STUKELy, 
loc. cit. tab. 1, fig. z. 

” Hift. des Animaux, loc. cit. Stuxety, tab. 5, fig. 1. 

"3 This has been correctly {tated by Tyson in his „Anatomy 
of a Porpeffe, tab. 2, fig. 8, 9. 
. Cuvier in the Magafın Encyclopedique, an. 3, tom. 2, p: 
299. 

2 (B) Birps. 
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(B) Birps. 


§ 246. ‘The noftrils open im the feveral genera 
of this clafs in very different parts of the upper . 
mandible; in fome, as the pufin (alca arética), 
the openings are placed at the margins of; the bill, 
-and are fo fmall, de eher might be eafily over- 
looked". 


‚81247: Birds have no proper ethmoid bone: 
their olfactory nerves pals through the orbits to 
the nofe, and are diftributed on the pituitary mem- 
br ane, which covers two or three pairs of bony” or 

cartilaginous‘? conche narium (bull@ turbinata or 
tubulate vefice’) of various forms and fızes’. 


(See note (C). 
: (C) AmpuHiBia. 


§ 248. The organ of fmelling is lefs clearly 
developed in this clafs of animals.‘ Yet we difcover | 


s This may ferve as an excufe for the erroneous repre-_ 
{entation of Burron, that feveral birds are entirely unpro- 
vided with noftrils, and that they {mell by means of the pa- 
Jatine openings of the nafal cavity. N; 
© The crane has very large turbinated bones. 
7” This is the cafe in the toucan, (Ramphaffos). 
* They are excellently defcribed under this name by 
SCHNEIDER, de Ye Cribriformi, p. 180. 3 
439 See Scar Pa’s reprefentation of the nerves of the nofe in 
the goofe, turkey, and heron, de Auditu et Olfadu, tab. 3. 
3 year | ‘ Ä two 
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two cartilaginous eminences, which may be com- 


pared to the conche of warm-blooded animals”. 
(See noie (D). 


(D) Fisues. 


§ 249. Moft of thefe feem to have double nof- 
trils on each fide: for the openings are furnifhed 
with a valve-like moveable membrane, which ap- 
pears like a partition’. 


§ 250. Behind thefe is generally found, inftead 
of conche narium, a very elegantly plaited mem- 
brane, difpofed in femicircular folds, and having the 
olfactory nerves diftributed on it”. 


TH nn 


*° ScaRPA, tab. 5, in aturtle and viper. 
~* It was formerly fuppofed, that this part ferved alfo for 
the organ of hearing in fifhes; and this erroneous Opinion 
has been revived even in modern times ; but it cannot be ne- 
ceflary to refute fuch an abfurdity now. 

* See reprefentations of this part, in the raia clavata, by 
Scarpa, tab. ı, fig. 2: in the fkate (rata batis) by Har- 
woop, tab. 7: in the fhark, by STEnonIs, in his Specimen 
Myologia, tab. 7, fig. 1: in the Squalus Catulus, by Scarpa, 
tab. 2, fig. 6, 7: inthe frog-fith (lophius pifcatorius ) ibid. tab. 
1, fig. 3: inthe pike, by Casserius, de Auditus Organis, tab. 12; 
by Camper, in his /maller Writings, pt 2, tab, 2, fig. 1; 
Scarpa, tab. 2, fig. 1, 2; and HARWOOoD, tab. 5, fis. 4: in 
the carp, ibic. tab. 2, fig. 4, 5. . 

Some detached remarks on the organ of fmelling, in pare 
ticular fifhes, are given by Morcacnı in his Epift. Anat. p, 
‚350, Padua, 1764, fol. 
| Zz 2 (E) In- 
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(E) Insects. 


§ 251. Numerous facts have long ago proved 
that feveral infects can diftinguifh the odorous pro- 
perties of bodies even at confiderable diftances. 
But the organ, in which this fenfe refides, has not 
hitherto been clearly pointed out. 

Since all red-blooded terreftrial animals fmell 
only through the medium of the air, which they 
take in in infpiration, feveral naturalifts have fup- 
pofed, that the ftigmata of infects are to be confi- 
dered as organs of fmelling‘. Others afcribe 
this office, and with fome probability, to the ante- 
rior pair of palpi‘. | 


(F) VERMES. 


§ 252. Several animals of this clafs appear to — 
have the fenfe of fmelling: as many land-nails (be- 
lix pomatia°, &c.). But the organ of this fenfe is 
hitherto unknown; perhaps it may be the ftigma 
thoracicum. 


a DE nn a a nn ee ee Ta a Tre IE ET ee ER Bi,” 


3 This was the opinion of S. Reımarvs, “ on the Inflinds — 
of Animals,” in German, p. 30%, ed. zrd. See alfo Dumzrır 
in the Magafın Encyclopédique, an. 3, tom. 2, p. 435. 

* Knoch, in his new Contributions to the Knowledge of InfeGs, 
p. 32, tab. 1, fig. 8, and tab..8, fig. 3, of the fcarabeus frifebu 
and carabus unicolor. 

*’ SWAMMERDAM, P. I10. 


2 | Addi- 


C848 3) 


Additional Notes to the Nineteenth Chapter. 


(A) Cuvier has given a more detailed defcrip- 
tion of the elephant’s trunk in the laft vol. of his 
Legons d’ Anat. comp. p. 283—289; and has alfo 
reprefented the part in the 29th plate of the fame 
volume. 

The more longitudinal fibres are divided at fhort 
intervals by tendinous interfeétions, which enable 
the animal to bend any part of the organ, and to 
give it any requifite degree of curvature. The fame 
ftructure will confer a power of bending different 
parts of the trunk in oppofite dire€tions ; indeed 
there is no kind of curvature which may not be 
produced by thefe longitudinal fibres. Thefe fafci- 
culi accupy the external furface of the organ. The 
tranfverle fibres are not all arranged like radii round 
the canals; but fome pafs acrofs from right to left, 
and muft therefore affect the diameter of thofe tubes 
by their action. ‘The whole of thefe mufcular faf. 
cicull are furrounded and conneéted together by a 
white, uniform, adipous fubftance. The tranfverfe 
ones are not more than a line in thicknefs. If the 
number of thefe, which appears on a tranfverfe 
fection, be afcertained ; and if thofe portions of the 
longitudinal fafciculi, which pafs from one tendon 
to another, be reckoned as feparate mufcles, (for 
they mult have a feparate power of a@ion) the 


4 3 whole 
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whole trunk will contain about thirty or forty thou- 
fand mufcles; which will account fatisfactorily for 
the wonderful variety of motions which this admi- 
rable organ can execute, and for the great power 
which it is capable of exerting. » 


(B) The blowing-hole of the whales ferves as 
well for refpiration, as for the rejection of the water, 
which enters with their food. In confequence of its 
fituation at the top of the head, it is eafily elevated 
beyond the furface of the fea, while the mouth is 
ufually entirely under water. 5 

The opening in the bones of the head is divided 
into two by a partition of bone; and is furnifhed 
with a valve opening outwards. On the outfide of 
this opening are two membranous bags, lined with 
a continuation of the integuments, and opening ex- 
ternally. .The water, which the animal wifhes to 
difcharge, is thrown into the fauces, as if it were to 
be fwallowed ; but its defcent into the ftomach is 
prevented by the contraction of the circular fibres 
of the cefophagus. It therefore elevates the valve 
placed at the entrance of the blowing holes, and 
diftends the membranous bag, from which it is 
forcibly expelled by furrounding mufcular fibres. | 

‘This apparatus occupies the fituation, which in 
other mammalia is filled by the nofe; which organ, 
together with the finufes. of the head, the olfactory 
nerve, &c. is entirely wanting in thefe animals. 


(C). „The 
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(C) The olfadory nerve of birds comes off from 
_ the anterior extremity of the front lobe of the brain, 
and has therefore fome analogy with the proceflus 
mamillaris of quadrupeds. It paffes along a canal 
to the nofe, and is diflributed in a very beautiful 
and diftin@ manner on the pituitary membrane in ~ 
many inftances, as in the crane. 


(D) The origin and courfe of this nerve are 
much the fame in reptiles as in birds. In the turtle 
it isa large, ftrong, and fibrous nerve, and its rami- 
fications in the nofe are eafily traced. 


da ik? 2 pens 


CHAPTER X&. 


ON THE ORGAN OF HEARING. 


6 253. WE thould naturally expect to find an 
organ of hearing in moft claffes of animals ', when 
we confider the various fervices, which this fenfe 
performs; as, that of indicating the approach of 
danger, of conducting predaceous animals to their 
prey, and of bringing the two fexes together for 
the purpofe of copulation, &c. Red-blooded ani- 
mals, without any exception, poffefs this organ. 
Analogous parts are found in fome of the white- 
blooded; and feveral others certainly can hear, 


' The following works may be confulted for an account 
of the organ of hearing'in the different claffes of animals. 

Casserius de Vocis Auditufque Organis. Ferrara, 1690, fol. 
(The part relating to the ear is alfo contained in his Pente/- 
theferon. ) 

Perravutt, Zfais de Phyfigae, tom. 2. 

Georrroy fur P’Organe del’Ouie, &c. Amfterd. 1788-8, 

Scarpa de Auditu et Olfadu. a 

Comparetti, Obfervationes Anatomice de dure Internd com- 
parata. . Patav. 1789-4. | 
' Monro’s three Treatifes on the Brain, Eye, and Ear. Edin. 
1797-4. 

Home in the Philof. Tranf. 1809, pt. 1. 

al. 
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although the organ of that fenfe has not been 
hitherto been afcertained. 


(A) Mammatta. 


$ 254. The four-footed mammalia are the only 
animals, which poffefs true external ears; and, 
even here, feveral inftances occur, in which thefe 
parts are wanting; particularly among fuch as live 
in the water, or under ground. They are not 
met with, for inftance, in moft of the feals, in the 
walrus, manati, duck-billed animal (ornithorhyn- 
ehus), and mole. On the contrary fome have 
been faid to want external ears, who really poffefs 
them, as the marmota or mus citillus. Another 
error has been committed, in reprefenting the ears 
of a fpecies of bat, belonging to this country, (vef- 
pertilio auritus) as double *: whereas they are only 
of an immenfe fize. The effential parts of the 
external ear agree on the whole with thofe of the 
human fubject *; but their general form is fubje@ 
to great variety. In very few, except the quadru- 
mana, do they refemble thofe of man; but this is 


? Still more erroneous is an obfervation of HALLER, that 


thefe ears are to be confidered as an accidental sl di 
fity. 


* The lobulus of the external ear is found in no animal but 
man, 


the 
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the cafe in the porcupine. The cartilage is ftronger, 
and more elaftic in its {truGture in the human ear, 
than in that of any other animal, in proportion to its 
fize. In fome inftances, as the opoflum (didelphis 
marfupialis), they are merely membranous, 


§ 255. The external auditory paflage is furnifhed 
with a valve in fuch animals as go frequently 
into the water, by which they can clofe it when 
they dive. The water-fhrew (/orex fodiens ) aflords 
an example of this ftructure. The length, breadth, 
and direction of the meatus vary confiderably in 
the different genera. It is very long and fingular- 
ly tortuous in the duck-billed animal*. (See note 
(A), at the end of the chapter.) . 


6 256. It is hardly neceflary to ftate that all 
mammalia have a membrana tympani, a tympanum 
fituated within this, and an Eufßachian tube palling 
from that cavity to the fauces ; except in the ce- 
tacea, where it opens in the blowing hole. (§ 245.) 
The membrane is rather concave on its outer fur- 
face, being flightly depreffed in the middle. All 
the animals of this clafs are furnifhed with the two 
feneftra ; the f. ovalis, which ts filled by the bafe 
of the ftapes; the f. rotunda, at which the fcala 
tympani of the cochlea commences. 


aoe a ane me 


3 Home in the Philof. Tranf. i202, pt. 1, p. 70. 


§ 257. 
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§ 257. In moft of the four-footed mammalia, 
there is connected with the tympanum, another ca- 
vity ; which, according to the fituation of the bony 
organ that contains it, muft be compared to the 
mattoid cells. in the temporal bone of man. 

In feveral animals this organ forms a mere bony | 
cavity (dulla offéa): viz. in the dog, cat, martin, 
fquirrel, hare, and fome of the bifulca. An at- 
tempt at this ftruCture is to be feen in the cerco- 
pithci. In the horned cattle, on the contrary, and 
in the pig, the cavity is divided into cells by numer- 
ous bony plates, which fomewhat refemble the 
divifions in a ripe poppy head *. 


§ 258. Warm-blooded quadrupeds have, like 
the human fubject, three’ officula auditus ; which 
on the whole refemble in form thole of man. But 
the duck billed animal, whofe ... in every 
refpect is fo anomalous, has only two ° 5- and on the 
contrary one or two additional {mall bones are 


LL 
= - een 


4 Vesauis. Anatomicarum Fallopi Obfervationum examen. 
Venet. 1764, 4to, p- 2 

s That the /enticulus or fourth bone is only a procefs of the 
incus, ] have already fhewn in my *‘ Hifiory and Dejeription 
of the Bones of the Human Body.” in German. p. 144. (See 
note /B). 

* Home, loco citato. 


Oc- 
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occafionally found, particularly in fome A 5, 
(See note (C). 

$ 259. Thepart which is termed the labyrinth 
of the ear, as far as it has been hitherto inveftigated 
in the four-footed mammalia, feems to agree on 
the whole, in its effential parts, with that of the hu- 
man fubject. But the cochlea (which belongs in- 
deed exclufively to this clafs) has in fome cafes a 
turn more than in man; not to mention’ other dif- 
ferences of lefs importance *. 


§ 260. In addition to what has been obferved 
refpedting the Euftachian tube of the cetacea, fome 
other parts of the organ of hearing exhibit fuch pe- 
culiarity in thefe animals, and deviate fo widely from 
thofe of warm-blooded quadrupeds, that they re- 


quire particular notice °. 
Their 


7 Apaır in Cowrer’s Myotomia Reformata. Lond. 1694, 
8vo. p. 70. fig. 9. 

TeicHMEYER, Vindicia quorundam Inventorum Anatomico- 
“gum. Jenz, 1727-4. fig. 5. 

* The reader may confult on this fubjeé the following 
works, befides thofe which have been already referred to. 
Scarpa de Strudéura Fenefre Rotunde Auris. Mutin. 1777, 8vo. 
p-94. P. F. Mecker de Labyrinthi Auris Contentis. Argent. 
774-4 | 

° On the organ of hearing in the true whale fbalena), fee 
Camrer’s /maller Writings. vol. 2, pt. 1. In the fpermaceti 
whale (phy/eter) ibid. vol. 1, pt. 2. In the dolphin (delphinus 

delphis) 
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Their want of external ear is well known. The 
opening of the meatus is remarkably fmall. The 
bony part of the organ is loofely connected tothe 
fkull in the dolphin and porpoife; and it is com- 
pletgly feparate in the proper whales (balenz) and 
cachalot (phy/eter). 

The hard bony fubftance, which was formerly 
very erroneoufly called Japis manati or tiburonisy 
is merely the tympanum, and bulla oféa of the 
whale. 

The officula auditus, and the labyrinth, particu- 
larly the bony. canals (canales [emicirculares), 
which for this very reafon were long overlooked, 
are remarkably fmall in the cetacea. 


(B) Birps. 


§ 261. This whole clafs *°, as well as the follow- 
ing ones, has no cartilaginous external ear, which 
belongs, therefore, exclufively to the mammalia. 


delphis), Krein Hilt. Nat. Pifcium. pt. 1, p. 29, tab. 5, 
fig. 1-4, and 7-9 In the fpermaceti whale, porpoife (de/phinus 
phocena), and dolphin: Monro’s three Treatifes, &c. tab. 5, 6 
and his Phyfiology of Fifkes, tab. 35. 

” On the organ of hearing in this cl: als, fee ALLEN 
Mourıns in the Philof. Tranf. vol. 17, p.712. Vice. 
p’Azyr inthe Mem. del Acad. des Sciences, 1778, p. 381. 
Scarpa de Strudurd Feneflre Rotunde Auris, p. 101. and de 
Auditu, Gatyantin the Comment. Injit. Bonon. tom. 6. p. 
420. 


This 
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This apparent deficiency is compenfäted in birds, 
particularly in thofe of the rapacious kind, by the 
regular arrangement of the feathers round the 
opening of the meatus. Several alfo, chiefly of 
the laft mentioned clafs, and particularly among 
the owls, have a peculiar valve placed at the open- 
ing, partly of a membranous, partly of a mufcular 
ftructure ". 


§ 262. The membrana tympani of birds is con- 
vex on its outer furface; and the tympana of the 
two ears are connected together by the air-cells 
of the cranium”. 5 

They have a fingle officulum auditus, connecting 
the membrana tympani with the feneftra ovalis, and 
confequently fupplying the place of the malleus 
and {tapes of the mammalia.  ~ 

The part correfponding to: the malleus, is gene- 
rally cartilaginous, and not provided with any ten/or 
tympani. 1 

The euffachian tubes have a kind of common 
opening on the arch of the palate. - 


§ 263. The labyrinth is diftinguifhed by large 


* Krein Stemmata Avium. tab. tc, fig. 2. CoMPAarETTIı, 
tab. 2, fig 2, he compares this «part to the concha of the 
human ear. cr 

2 Mr. Home has obferved the fame kind of communica- 
tion, by the ıneans of the cells of the cranium, in the ele- | 


canals, 
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canals, prejecting from the cranium, and not hollow- 
ed out of a hard bony fubltance, as in the mamma- 
lia; and by the want of cochlea.  Inftead of thelaft 
mentioned part, birds have a fhort, obtufe, and 
hollow bony procefs, pafling obliquely backwards 
from the veltibulum; and divided by a partition, 
like the cochlea of mammalia, into two /cale, one 
of which terminates at the feneitra rotunda. This 
part receivesa portion of the auditory nerve, as the 
cochlea does.. 


: (GC) AmpuHipia. 


$ 264. The different orders, and genera of this 
clafs 3 exhibit greater variety in the ftru@ure of the 
organ of hearing than the two former, or the follow. 
ing clafs. Hence the principal variations muft be 
feparately confidered. | 


§ 265. Turtles, frogs, and moft fpecies of the li- 
zard kind, poflefs, befides femicircular canals, a tym- 
panum and euftachian tube, like warm-blooded ani- 


¢ 


® In the 7th vol. of the Comment. Infit. Bonon. Brv- 
NELLI has defcribed and delineated the orgaa of hearing in 
the turtle, tortoile, frog, lizards, and ferpents. Compaxer- 
Ti has alfo exhibited figures of thefe genera and orders, tab. 
2, fig. 13-25. And Scarpa has given moft beautiful en- 
gravings of the ear in the turtle, crocodile, green lizard, fala- 
mander, viper, and blind-worm, de Auditu, tab. 5. Sce alfo 


Monxo- on the turtlein the Phy/ology of Fifbes, 
mals. 
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mals. Both the latter parts, however, as well as 
the oflicula auditus, are wanting in the falamander. _ 

The membrana tympani of the turtle refembles a 
mals of cartilage ; and is covered externally by the 
common integuments. Their fingle o/fculum re- 
fembles that of birds. | 

Frogs have a large membrana tympani level 
with the furface of the body ; a wide opening 
the Euftachian tube at the fauces ; two cartilaginous 
oflicula ; and a rudiment in the veftibulum of thofe 
foft ftony fubftances, which are found in a more 
confpicuous form in the lizards and ferpents, and 
in the three following claffes. 

The crocodile is the only inftance, in which there 
is a fort of external meatus in the clafs amphi- 
bia. This animal, as well as the lizards, poflefles 
officula, and the above-mentioned ftony concretions 
in the veftibulum. 

The want of tympanum in. the. falamander has 
been already mentioned. The foramen ovale in 
this animal is merely clofed by a portion of carti- 
lage, and the veftibulum contains a foft ftone. 


§ 266. The ferpents, with a very few excep- 
Hons, as the blind-worm ™ (anguis fragilis) have 
neither tympanum, nor Euftachian tube. They 
have a kind of rudiment of ofliculum. 

“ Scarpa, loco citato, p. 26. 
| (D) 


} 


ON THE ORGAN OF HEARINGs 353 


'(D) Fisnezs, 


$ 267. It is only in fome genera of cartilagi- 
nous filhes, viz. the fkate and fhark, that a tubular 
appendix of the veftibulum is continued backwards 
and outwards, fo as to reprefent a rudiment of a 
tympanum. 


$ 268. The other animals of this clafs™ have 
no fimilar part ; but their organ of hearing confifts . 
of three large canals, which are generally feen to 
project into the cavity of the cranium. ‘Oppofite 
to the termination of the auditory nerves on the 
veftibulum, one, two, or three neatly formed {tones 
are found. Thefe aré as white as porcellaine, par- 
ticularly in feveral of the bony fifhes, and 7 dry 
and brittle in their texture ”, 


” See Krein, Mantiffa Ichthyologica,. Lips. 1746, ato. 

Körreurer inthe Nov. Comment. Acad. Peirop.tom. 17, ps 
521. Of the fturgeon, and belaga (acipenfer sit and 
bufo). 

CAMPER’S maller Writings, vol. IT, pt. 2, ib. 2, of the 
cod; vol. 2, pt. 2, tab. 1-3, Of the frog-fith, oc ghd i 
torius), pike, and fkate. 

‘The organ ‘is delineated in feveral fithes, in the work of 
Comparerti, tab. 33 in Scarpa, tab. 1; 2419 and. in 
Monro’s two works. See alfo J. Hunrer’s Obferwations on 
the Animal Economy, p. 69. | 


* Kein, Zifl. Pifcium, pt. 1, tab. 2. 
AA § 269. 
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§ 269. The internal ear of filhes is diftinguifhed 
from that of the other three clafles of red-blooded 
“animals, by this remarkable peculiarity; that it 
grows, as the fifhincreafes in fize, and confequently 
that its magnitude is in the direät ratio of the | 
bulk and age of the animal. (See note (D). 


(E) Insects. 


§ 270. ‚There is no doubt that feveral infects 
poflefs the fenfe of hearing *’; but the organ of 
this fenfe is very uncertain. In fome of the larger 
animals of the genus cancer a part can be diftin- 
guifhed, which feems to be analogous to the vefti- 
bulum of the former clafles*. A {mall bony tube 
is found on each fide at the root of the palpi: its 
external opening is clofed by a firm membrane; 
and it contains a membranous lining, on which a 
nerve arifing from a common branch with that of 
antennz, is expanded. The latter circumftance 


— 


7 See the works of LeumAans and SCHELVER, which I 
have already often quoted. : 

* P, A. Minası, Difertations on various of the lefs obvious — 
Faßs of Natural Hiffory, in Italian. Nap.1775, 8vo. fig. 4, — 
of the cancer pagurus. Scarpa de auditu, tab. 4, fig. 4, 55 % 
6, of the crawffh. Comrarettı, tab. 3, fig. 26-28, of 
feveral other fpecies. But whether the parts reprefented 
in the other figures of this table, on the heads of feveral in- 
feéts, as beetles, butterfliss, common flies, &c. are really 
organs of hearing, is extremely doubtful. 


might 
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might favour an opinion that the antenn& them- 
felves are organs of hearing : but this is refuted by 
confidering the exquifite fenfe of hearing, which 
fome infects poflefs, who have no true antennz, as 
the fpiders ; and by experiments on others, which 

fhew that the fenfe of hearing is not weakened by 
removing the antennz ”°. 


(F) VerRmes. 


§ 271. In the fepia only has any thing been 
hitherto difcovered at all like an organ of hearing. 
In the cartilaginous ring, to which the large tenta- 
cula of the animal are affixed, two oval cavities ap- 
pear. In each of thefe is a {mall bag containing 
a bony fubftance, and receiving the termination of 
nerves, like thofe of the veftibulum in fithes”°. 


Additional Notes to the Twentieth Chapter. 


(A) The cetacea are the only mammalia, 
which have not a bony external meatus. The tube 

© Leumann de Antennis Infedorum, differt, polter, p. 
45: | 

” Scarpa, doc.: cit. tab. 4, ig) 251h... Compre grri 
tab. 3, fig. 10 and 16. 
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is cattilaginous in thefe animals, and fo fmall that 
its external orifice will about admit a pin in the. 
dolphin. It arrives at the tympanum after a wind- 
ing courfe through | the fat, which lies under the 
fkin. Itis probable that the found gains admiflion 
to the ear in thefe animals, rather through the Eu- 
ftachian tube, than through this very narrow 
meatus externus. That tube opens at the blowing | 
hole, and its furnifhed with a valve that prevents 
the admiffion of the water, which the animal ex- 
pels through this opening. 


(B) The following is the paflage to which the 
author refers as exprefling his opinion on this fub- 
ject. Tinfert it in this place, becaufe the work in — 
which it is found is not common in this country, ; 
and is in the German language. “ Anatomifts ; gehe } 
‘© rally defcribe a fourth bone (the Zenticulus, or” 
“© gs orbiculare) as intervening between the long 
“leg of the incus, and the head of the ftapes. 
« Repeated and accurate examinations have con= 
« yinced me that this part is only an epiphyfis of 
‘¢ the incus. It is often wanting, even in fuch of 
 ficula auditus, as appear in other refpe&ts to be 
‘© of the molt perfect formation ; for inftance, 1 in 
“ thofe of negroes and North American: fae 
““ vages, which I have now before me. When it 
‘¢ exilts in the adult fubject, it can only be fepas 
« rated by the employment of fome force; anda 
66 mi- 
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& 


n 


microfcopical examination of the furfaces fhews 
*¢ that the lenticulus has been broken from the incus. 
‘¢ Sometimes, indeed, I have found a really feparate 
«“ ofliculum between the incus and ftapes ; but this 
““ cannot, in my opinion, be confidered as belong - 
*“ ing to the ordinary natural ftru€ture, any more 
*¢ than thofe other fupernumerary officula, which 
““ are found not infrequently, both in man and 
** animals.” e/chreibung der Knochen, p. 144. 


a 


N 


(C) Cuvier defcribes a portion of bone as 
pafling between the crura of the ftapes, from one 
fide of the feneftra ovalis to the other, in the mole, 
and marmot (in which laft animal it is of confider- 
able fize). (Lécons d’ Anat. comp. p. 489, tom. 
2). Mr. Caruısıe has reprefented this part in 
the marmot, and he ftates its exiftence likewife in 
the guinea pig. (Philof: Tranf. 1805, pt. 2). 

Cuvier has alfo found that the ftapes is nearly 
folid in the cetacea ; and that there is no perfora- 
tion in the walrus, This peculiarity of ftructure 
feems to belong to fuch mammalia as live in water; 
for the feal has it in a fmaller degree. Lécons 
d Anat. comp. tom. 2, ps 505. - CARLISLE, Joa. 
citat. gives drawings of the ftapes in thefe ani- 
mals. 

The fecond officulum of the ornithorhynchus ap- 
proaches very much in its form to the fingle bone 
of birds. (CARLISLE, loc. cit.) 


AA (D) 
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(D) The membranous canals and veftibulum 
of the amphibia and fifhes, are much fmaller than 
the bony or cartilaginous cavities, in which they 
refide. Hence thefe parts can be difcerned and 
demonftrated much more eafily in thefe animals 
than in mammalia and birds, where they are clofely 
furrounded by the bone. 
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ON THE EYEe 


S 394: A SENSIBILITY to the impreflions of 
light is common to all thofe animals, which in a 
natural {tate are expofed to this element : it appears 
at leaft very evidently to exift in fome of the moft 
fimple zoophytes, as the armed polypes (Aydra): 
but the power of perceiving the images of external 
objects is confined to thofe who are provided with 
eyes for their reception. Nature has beftowed on 
fome fpecies even of red-blooded animals, a kind of 
rudiment of eyes, which have not the power of 
perceiving light: as if in compliance with fome 
general model for the bodily ftructure of fuch ani- 
mals. This circumftance at leaft has been aflerted 
of the blind rat (marmota typhlus ) among mamma- 
lia; and of the myxine glutino/a among fithes. 


§ 273. Since the eye’ is a very complicated 
organ, 


* See Biptoo de Oculis et Vifu variorum Animalium, Lugd. 
Bat. 1715-4. Zinn de Differentid Fabrica Ocul Humani et 
Brutorum, in the Comment. Societ. Reg. Scient. Gotting. tom. 4, 
1754 P- 191 ; and in the Comment. an. 1778, p. 47. 

AA 4 W. Por- 
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organ, particularly in the red-blooded animals, we 


fhall firft fpeak of thofe peculiarities, which affe&t 
the globe itfelf, its membranes and humours: and 
afterwards confider the furrounding parts, as the 


eye-lids, lacrymal paflages, &c. For fome general 


obfervations on the fituation and formation of the 


eye-balls, &c. fee note (A) at the end of the 
chapter. 


(A) Mamata, 


§ 274 It has been long known’¢ that the fcle- 
rotica, in feveral quadrupeds of this clafs, as in the 
human fubject, is not throughout of equal ftrength ; 
but that its pofterior is much thicker than its ante- 
rior part. It has alfo been conjectured, that ‘this 
{tructure might influence what are called the inter. 
nal changes of the eye: by which the form of the 
eyeball, confequently the length of its axis, and the 
re{pective fituation of the lens, are adjufted accord- 
ing to the proximity or remotenels of the object, or 
in reference to any other relations. I flatter my- 
felf, that I have afcertained the truth of this conjec- 


W.PorrerrieLn on the Eye, Edinb. 1759, 2 vol. 8vo. 
Flatter in the Opera minora, tom. 3, p:218. J. L. An 
GELY de Oculis, Organis gue Lacrymalibus, Ratione Etatis, Sexus, 
Gentis, et variorum Animalium, Erlang. 1803, 8vo. 
* Zinn in the Comment. Soc. Reg. Sgient. Goring! 9 tom. 45 
p- 192. 
ture, 
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ture, by difcovering the admirable ftrudture of the 
{clerotica in warm-blooded quadrupeds, which have 
not only the power of feeing at various diftances, 
but alfo in two media of fuch different denfity as 
air and water. In the eye of the Greenland feal, 
where I firft noticed the fa@3, the cornea was thin 
and yielding ; the anterior fegment of the {clero- 
tica, or that which is immediately bebind the latter 
membrane, was thick and firm ; its middle circle 
thin and flexible; and laitly, the pofterior part very 
thick, and almoft cartilaginous. The whole eye- 
ball is furrounded with very {trong mufcles; and 
we can eafily underftand how their action, varied 
according to circumftances, produces the requifite 
changes; how the axis of the eye is fhortened, 
when the animal fees in air, by bringing the lens 
nearer to the back of the globe, in order to obviate 
the {trong refraction, which the rays of light expe- 
rience in pafling from the thin medium of air into 
the thicker one of the eyes, and vice verfä. 

The {clerotica of the cetacea is diftinguifhed by 
the great thicknefs of its pofterior part; when the 


° Comment. Soc. Reg. vol. 7, an. 1784. Dr. Albers has © 
difcovered the fame circumftances in the eye of the Walrus 
(trichecus rofmarus) : and has refuted thofe objections, which 
have been made to the affigned object of this Rru@ure, from 
the obfervation of fome flight refemblance to it in th 
certain land animals, as the horfe, &c. 
Literary Notices, 1803, p. €o1, 


e eyes of 
See the Gottingen 
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eye-ball equals an orange in fize, the back of this 
membrane is an inch thick; fo that, although the 
globe be fpherical, the fpace containing the vitreus 
humor is of a different form. As the {clerotica ap- 
proaches to the cornea, it becomes thinner. Its pol- 
terior part prefents a very fingular ftru€ture, con- 
fifting of very firm tendinous threads and lamina, 
moft clofely interwoven, and of more than cartila- 
ginous hardnefs* towards the fides. 

The extent of the cornea, when compared to 
that of the fclerotica, varies in the different fpecies 
of mammalia. It feems to be greateft in the por-- 
cupine (byfirix criftata), where the cornea extends 
over half the globe. 


§ 275. A peculiar ftru&iure, which appears 
hitherto to. be unique, has been lately difcovered in 
the eye of the Eaft-Indian rhinoceros. Four ten- 
dinous fafciculi arife from the back of the felerotica, 
and expand anteriorly, fo as to join and form a kind 
of mufcular membrane, which is loft in the choroid 
at the broadeft diameter of the globe’. This is 


¢ Ruysch, Thefaur. Anatom, 2, tab. 1, fig. I, 2, 6. 

Lover, Tabule Anatomica, vol. 1, tab. 56, fig. 8. 

On the eye of the whale in general, fee ALsını, Index Su- 
pelledilis, J. Je Ravil, p. 36: Alfo his Annot. Acad. lb. 7; 
p- 40, and Supellex Anatomica, p. 132. 

Mufei Gaubiant Pars compleéens preparata ohesenty p. 14. 

s Tuomas inthe Philof. Tranf. 1801, pt. 1, p. 149, tab. 
10; and Voict’s new Magazine, vol. 4, p. 240, tab. 8 

pro- 
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probably connected with the internal changes of 
the organ. 

The choroid coat confifts more plainly in thie 
cetacea, than in any other mammalia, of two diftin& 
laminz: ; of which the internal (membrana ruyfchi- 
ana) is covered with a dull tapetum. 


$ 276. The inner furface of the choroid coat 
poflefies, towards the back of the eye, in feveral 
general of this clafs, particularly in thofe carnivo- 
rous animals, which prey by night, and even in the 
bifulca, the moft brilliant yellow-green and fapphire- | 
blue colours ; forming what is called the tapetum 
lucidum®. The coloured portion of the choroid is 
only partial, and the reft of the membrane is covered 
with pigmentum nigrum, as ufual’. 


In 


° Linn, loco citato, p. 196. 

H. F. Exsarsser, de Pigmento Oculi nigro, deque Fapero; 
Tubing. 1800, 8vo. 

? It is well known that this pigment is entirely, or for the 
greateft part deficient in the eye of the albinos or chacrelas: 
which ftrange variety occurs, not infrequently, in the human 
race, and in feveral other mammalia and birds. I know, 
however, no initance of an albino among cold-blooded ani- 
mals. ‘his anomalous deficiency is always congenital, and 
is connected with a want of the colouring principle of the 
fkin, and of the hair and feathers. It is hereditary in fome 
mammalia, fo as to form a conftant breed of white animals x 
viz. in the rabbit, moufe, and horfe (which latter are thofe 
ealled glaf-eyed). I cannot believe that any whole fpecies of 
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In confequence of this ftru&ture, lefs light will be 
abforbed ; and it muft, on the contrary, be reflected 
from, the tapetum again{t the retina, which lies in 


front of that membrane. (See note (B) at the end | 


of the chapter.) 


§ 277. The retina exhibits in fome quadru- 
peds, viz. the hare and rabbit, very diftina and 
elegant fibres or trie of medullary fubltance, tak. 
ing for the molt part a tranfverfe direction’. The 
remarkable foramen centrale, which SOMMERRING 


difcovered in the human retina, has been fince de- 


monftrated in the eyes of feveral quadrumana, where 
thefe organs are directed forwards, and have their 
axes par allel’. 

§ — 


warm-blooded animals fhould originally want this pigment, 
and therefore I confider the ferret (mufiela furo} to have de- 
feended from the polecat (m. putorius). 1 lave treated at 
greater length on the want of this pigment, which is fo effen- 
tial a part in the natural ftruature of the eye, in the Com- 

ment. Soc. Reg. Sctent. vol. 7, p. 293; and in the third edition 
of my work, de Generis Humani Varietate Nativd, p. 272. 

® Zinn, loco citat. tab. 8, fig. 3. Fontana fur le Vénin de 
la Vipére, vol. z, tab. §, fig. 12. 

? I have found it, for inftance, very plain in the eye of the 
common Barbary ape (fimia fy/vanus). The entrance of the 
optic nerve formed a fimall yellow circle on the retina: near 
this a larger grey fold appeared, with the foramen centrale in its 
middle. 

In demonttrating lately this opening in the eye of a /imia 

eyno= 
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§ 298. The iris, an ‘organ of vety peculiar 
ftructure, exhibits in the different genera and fpecies 
of mammalia more numerous and interefting vari- 
eties than any other part of the eye. The colours 
of its anterior furface, which are peculiar to the dif 
ferent genera, vary in the races and varieties of 
domeftic animals, although lefs ftrikingly than in 
the human fubje@t. Thefe variations are connected, 
asin the latter inftance, with the colour of the hairs 
fo that in {potted dogs, rabbits, &c. a mixture of 
colours will be feen in the iris. 

The fubftance of the part varies in sitchen i in 
the different genera. Inno inftance have I hitherto 
been able to difcover true mufcular fibres; the ex- 
amination of the part in the elephant and whale 
having afforded in this refpect the fame refalt, as 


cynomolcus, I advanced the following conjecture as to its ufe. 
Man, and fuch animals as have the two eyes placed with 
their axes parallel, thereby gain the advantage of feeing ob- 
jects with both eyes at once, and thererore more acutely 
But at the fame time they are expofed to this inconveniende 
that in a {trong light both eyes become dazzled at once; and 
this happens fo much the fooner becaufe the light falls on 
the correfponding principal focufes of both eyes at once ; the 
organ not poflefling a membrana nidliteus. ‘This inconvenience 
feems to be obviated by the foramen centrale; fince that part 
which forms the principal focus of the eye, opens in a dazzling 
light, fo as toforın a kind of fmall pupil, through which 
the concentrated rays pafs, and fall on the choroid, where 
they are abforbed by the black pigment. 


7 | the 
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the tender and almoft tranfparent iris of the white 
rabbit. 

In the eye of the feal the ciliary veflels are not dif- 
tributed in the fubftance of the iris; but lie on its 
anterior furface, and form a confiderable plexus, 
which is vifible without any injection *. 

The pupil in the bifulca, folidungula, cetacea, &c. 
is tranfverfe; in animals of the cat kind, particu- 
larly in a clear light, it is oblong: not to mention 
other trivial peculiarities, as the fmall villous ap- 
pendix, covered with pigmentum nigrum", which 
is fometimes feen on the middle of the fuperior 
margin of the pupil, particularly in the horfe ”. (See 
note (C) at the end of the chapter.) 


§ 279. The corpus ciliare, and particularly the 
folds of its internal furface, with their numerous 
and elegantly arranged blood-veflels, conftitutes one 
of the moft wonderful parts of the eye, although its 


"© Comment. Soc. Reg. Scient. Goetting. loco citato, fig. 2, 3. 

" This part has a brown colour, in the eye of a white 
horfe, which is in my colleQion ; while the other parts of the 
fame eye, which in horfes in general are black, have only a 
flight greyifh brown tinge. 

“ SWAMMERDAM, in {peaking of the remarkable curtain 
of the pupil, which is found in the fkate, fays he has difco« 
vered a fimilar part in the horfe. If he does not allude to 
any unufual formation, but merely to fuch appendices. as I 
have mentioned, the comparifon is certainly too far fetched. 
Biblia Nature, p. 881. 


functions, 
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functions, which muft undoubtedly be of the higheft 
importance, are hitherto involved in myftery. Its 
more minute differences in the genera, which have 
been hitherto examined, are too numerous to be re- 
counted ; and they could not be underftood with- 
out delineations ”. Among other inftances, thofe 
of the elephant and horfe may be mentioned, on 
account of the remarkable beauty and delicacy of 
their ftructure. 


§ 280. The fize of the ery/alline lens varies in 
proportion to that of the vitreous humor ; and fome 
times very confiderably. I have found the largeft 
lens in this point of view in the comparatively 
{mall eye cf the opoflum (didelphis marfupialis); 
the whale has the fmallet. No mammalia have it 
fo flightly convex on the furface as the adult man. 
In the cat, hare, the bifulca, the horfe, opoffum, and 
feal, it becomes more and more convex according 
to the feries, in which Ihave named thefe animals. 
Laftly, in the cetacea it is nearly fpherical, (See 
note (D). 


** Much information may be gained on this fubje& from 
Jac. Hovius de Circulari Humorum Motu in Oculis. ed. 2, 
Lugd. Bat. 1716, 8vo. This work, however, is in fome 
parts unintelligible, and not to be depended on; and mutt, 
therefore, be confulted with caution. 

“FF. P. pu Peritinthe Mem.deP Acad. des Sciences, 1730. 
The memoir is tranflated in Fror:ep’s Bibiiotheca for com- 
parative Anatomy, in German, vol. I, p. 20g» 
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It is curious to obferve the regularity, with which, 
in fome fpecies, the lens divides into certain feg- 
ments commencing from its centre, in confequence 
of being dried or immerfed in acids. 


§ 281. A lacrymal gland”™ exits in all animals 
of this clafs.. Several quadrupeds have, indeed, an 
additional one; befides that which is found in the. 
human fubject. Some have no punca lacrymalia ; 
and the elephant has neither Jacrymal bag nor os 
unguis*’. (See note (E). 


§ 282. The niclitating membrane (membrana 
nictiians, palpebra tertia, feu interna, periophthal- 
mium), of which only a rudiment exifts in the 
quadrumana, and the human fubjett, is very large 
and moveable in fome quadrupeds”™. ‘This is the 
cafe in animals of the cat kind, in the opoffum, 
the feal, and ‘particularly in the elephant. 


"5 LEEWENHOECK, Arcana Nature deteda. p. 73. ° 

PERRAULT, Aifloire des Animaux, pt. 1, tab. 30. 

Young in the Philof. Tranf. 1793, tab. 20. Hosack — 
Philof. Tranf. 1794, tab. 17. J.C. Retz de Lentis Cryflalline 
Strudura Fıbrofa. Halle, 1794, 8vo. 

© Bertin in the Mem. de PAcad. des Sciences, 1766, . 
p- 281. | | 

7 CAMPER, (Euvres, tom. 2, p. 138, where he alfo ftates 
that this animal has no lacrymal gland, nor paflage for the 
tears into the nofe. 

* Tasarkanıimthe Tranfadions of the Academy at Siena, 


tom. 3, P- 115. 8 
| $ 253. 
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- § 283: The relative magnitude of the true 
eye-lids varies confiderably in animals of this clafs. 
The lower, which is very: large in the elephant, is 
equally {mall in the horfe. In the latter animal, 
as well as in moft quadrudeds, it has no cilia; 
while in the quadrumana, the elephant, the giraffe, 
and others, both eye-lids poflefs eye-lafhes, 


| (B). Biros. 


$ 284. The eyes are very large in this clafs of 
animals , and confequently the bony orbits are of | 
great magnitude in proportion to the fkull. 

In the birds of prey they have a peculiar form, 
which is fimilar to that of the chalice, or cup ufed 
in the communion fervice: the cornea, which is 
very convex, forms the bottom of the cup; and the 
the pofterior fegment of the felerotica refembles its 
cover”, 


™ Befides the works, which have been referred to above, 
($ 273) fee the memoirs of Petit on this fubje@ in the Mem. 
de P Acad. des Sciences, an. 1726, 1735, and 1736. Homzin 
the Philof. Tranf. 1796, which is tranflated into German, in 
Reır’s Archives, vol. 2, pt. 2. Ausers’s Contributions, 
vol. 1, p. 69. | | 
*° Saverını, Zootomia Democritea, p. 336. 
Em. Konig in the Ephem. Natur. Curiof. Dec. 2, an. 4, 
ebf. 34. 
| BB § 285. 
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°& 285. ‘This peculiar form arifes from the cur- 
vature and length of the bony plates, which, as in 
all other birds", occupy the front of the felerotica ; | 
lying clofe together, and overlapping each other. 
Thefe bony plates form in general a flat, or flight- 
ly convex ring; being long and curved in the 
accipitres, they form a concave ring, which gives 
the whole eye-ball the above-mentioned form *. 


§ 286. The diftin@tion between certain parts 


of the eye, where the membranes. have been fup- 
pofed to be continuous, appears more plainly in fome 


birds, than in. any other animals. ‘Thus I have 
found the boundaries of the choroid coat and iris 
very clearly defined in the horned owl (/rix bubo): 
and: thofe of the margin of the retina, and the pof- 
terior border of the ciliary body very diftin& in 
the toucan (rampha/tos tucanus).. (See note (F). 


§ 287. A great peculiarity in the eye of birds 


confifts in the mar/fupium* (pecten plicatum, in 
French, 


> Correr, Mifcell. Obferv. Anat. Chirurg. py 230. ? 

Prerce Smith inthe Philof. Tranf. 1795, pt. 2, ps 263, 

2 Dr. Avzers obferves that the orbit is very imperfe&in 
birds ; and that this bony ring may fupply the deficiency, 
loco citato. 

3 See a neat delineation of the internal ses of the eye in 
the gofgrey (falco offifragus) by D. G. Kinser, de Anamor- 
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French, /a bourfe, ie peigne), the üfe of which has 
not been hitherto very clearly afcertained: It arifes in 
the back of the eye, proceeding apparently through 
a flit in the retina ; it pafles obliquely into the vitre- 
ous humor, and terminates in that part, reaching 
in fome fpecies to the capfule of the lens: The 
figure of its circumference is a ttunéated quad- 
rangle. Numerous blood-veflels run in the folds 
of membrane which compofe it; and the black 
pigment by which it is covered, fuggefts an idea 
that it is chiefly deftined for the abforption of the 
fays of light, when they are too ftrong or daz- 
enn 


§ 288. ‚Birds have large lacrymal paffages, 
which terminate on the furface of the palate +. 
Their niditating membrane‘ is furnifhed. with 
two very manifeft mufcles °. (See note (G). | 
.. In fome fpecies, as the common fowl, the turkey, 
goofe, and duck, the lower eye-lid, which contains 


{ we ba , a 7 so ha : ? 
+ : - i sar 


mn Ocul, Cofttingy 1804, 4t0, ate 25 wife, 5: The Aa 
differtation contains much inftrudive matter on this tube 
ject. 

* Moneo, Obfervations Anatomical and Phyfiological. Edinb. 
1758, 8vo. Albers, Joco citato. fig. 1, 2. 

> It is called by the emperor Freperié TI. pelicula palpe» 
brarum. 

© Perit in the Mem. de P Acad. des Sciences, 1735, and 
5736. ts iste 
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a peculiar fmall lamina of cartilage, is’ the moft 
moveable; in others on the contrary, as in the 
parrots, and oftrich, the upper has the baat exten- 
five motion. 

Very few birds have cilia in both a : they 
are found in the oftrich, the falco ferpentarius, the 
-razor-billed blackbird (crotophaga ani ide and in 
fome parrots. (See note (G). 


(C) AMPHIBIA. 


§ 289. Littleis hitherto known concerning the 
peculiarities in the ftruéture of the eye of this 
clafs ’. 

In fome reptiles and ferpents of this country, 
the common integuments form, inftead of eye-lids, 
a kind of firm window, behind which the eye-ball 
has a free motion. Ä 
In the green turtle® (zef%udo mydas ) the {cleros 
tica has a bony ring at its anterior part, compofed 
like that of birds, of thin offeous plates. Thefe. 
animals poffefs very large lacrymal glands, and a 
very moveable membrana nictitans; in which cir. 
cumftance the frog refembles them°. ae note 

; oa enna 


? Perir. in the Mem. de Acad. des Seienceps 1737 p 
142. 
é Dr. Ausers intends to publifh an accurate account of 


the anatomy of the eye in this animal. 
9 Cauoası, Obfervations concerning the Turtle, tab. 8, fig. IT. 


§. 290. 
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(D) Fısmes. 


§ 290. The peculiarities in the eye of fifhes °, 
which belong either to the whole clafs, or to moft 
of the genera and fpecies, confift in the divifion of 
their choroid coat and retina into feveral manifeftly 
diftin@ laminze; and in the exiftence of two {mall 
organs within the eye, which belong exclufively to 
this clafs. 


§ 291. The choroid coat, which in man is a 
fimple membrane, and in fome other warm- 
blooded animals, particularly in the cetacea, a 
double one, confifts in fifhes of three difliné& laminze, 
The inner layer forms a true tunica ruy/chiana ; 
the middle one (membrana vafculofa of HaLLer), 
is perfectly diftinét both from the former, and 
from the exterior coat ; which latter muft be com- 
pared with the proper choroid of all red-blooded 
animals. Even this laft is continued anteriorly 
into the iris, and poffefles in many fpecies the well 
known brilliant gold and filver colours. 


© Good delineations of the internal ftruature of the eye of 
fifhes are ftill wanting. The beft, which I know of, are 
by GuEnetton, of the cod’s eye ; but they are contained in 
a book, where one fhould not much expeé to find them, viz. 
in Bayıe’s Nouvelles de la Republique des Lettres, March, 1686, 
pP 326. | 
| BB3 The 
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The retina is eafıly feparable into two Jaminz; 
of which the external is medullary, and the internal 
confifts of a RUrORe | texture. ‘ 

N 292. ~The two other peculiarities belong ex- 
clufively to.the eye of fithes ; ; and are common at 
leaft to the whole bony divifion of thefe animals. A 
body, generally refembling in fhape a horfe-fhoe, 
lies between the internal and middle layers of the 
choroid; fome have thought it mufcular, and 
others glandular, The tunica ruyfchiana gives 
origin to a vafcular membrane, refembling in its 
form a bell ( campanula ofHarer). This goes to- 
wards the lens, and has, therefore, fome refem- 
blance to the marfupium of birds. 

‚No true ciliary body is found, at leaft i in the 
bony fithes. | 


.$ 293. The cryftalline lens of moft > files is. 
very large i in comparifon with the fize of the eye- 
ball, and nearly or entirely fpherical. The vitreous: 
humour on the contrary is fmall, and the aqueus 1 in 
many cafesis hardly difcernible. 


§ 294. The following may be enumerated as 
inftances of remarkable peculiarities in the eyes 
of particular genera and fpecies of filhes. The 
firm tranfparent laminze of common integuments, 


Behind which the eye-balls move, as in fome am- 
_ phibia 
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phibia'* (§ 289); the articulation of the globe, 
on a ftalk of cartilage in the fkate, and fhark *: the 
curtain, (operculum pupillare) in the eye Fr the 
{kate ™, which can be let down fo.as to cover the. 
pupil: and the unique ftructure of the lobitis anab-. 
leps, where the cornea is divided into two portions, 
and. there is a double; pupil with a fingle lens**. 

(See note (1), 


(E) INSECTS. 


'§ 29 5 Two kinds of eyes, very diffimilar in 
their ftru&ture, are found in this clafs”. One fort 
is {mall'and fimple (_/emmata): the others, which 
are large, feem to confift of an aggregation of 
fmaller eyes”; for their general convexity is di- 
vided into an Re number of fmall hexagonal 
convex furfaces, which may be confidered as fo 


2 Delineations of Objeds in. Natural Hiftory, pt. 6, where the 
part is reprefented in the offracion bicufpis. 
3 STENONIS, Specimen.Elementor. Myologia, tab. 5, fig. I. 
“-Goveau in the Mercure de France, Dec. 1757, p. 130. 
™ Srenonis de Mufiulis et Glandulis, p. 68. Camper in 
the Mémotres -préfentés a P Acad. des Sciences des Paris, tom. 6, 
tab. 3, fig. 1. 
% Sepa Thefaur. Rer. Natural, tom. 3, tab. 34. 
Camper inthe German tranflation of Monro’s Phyfil. of 
Fifbes, p. 165. 
Lacerene in the Mem: de I Inftitut. National, ‚tom. 25 Pp. 372. | 
5 Tewmann and ScHexver, Jocis citatis. 
1 Hooxe’s Micrographia Reftaurata, tab. 29, 216 
| BB4 many 
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many diftin® corneee. The firft kind is formed in 
different numbers in moft of the aptera, as alfoin 
the larva of many winged infects. When thefe 
- undergo the laft or complete metamorphofis, and 
receive their wings, they gain at the fame time the 
large compound eyes. Several genera of winged 
mfects, and aptera (as the larger fpecies of mono~ 
culi'”) have ftemmata befides their compound 
eyes. 


§ 2096. The. internal ftruéture has hitherto 
been inveftigated only in the large polyedrous 
eyes’, eu back of the cornea (which is the part, 
divided i in front i into the hexagonal furfaces, called 
in French » facettes sr is covered with a dark pigment. 
Behind this are numerous white bodies, of an hexa- 
gonal prifmatic fhape, . and equal in number to that 
of the facettes of the cornea. A fecond coloured 
membrane covers thefe, and en to receive the 
expanfion of the I nerve. Ä | 


RIM Further inveftigation is, however, re- 


* Anpre-in the. Philof. Tranf: vol. 72, pt. 2, of the 


Monoculus Polyphemus. 
” SWAMMERDAM, tab. 20, has reprefented the ftrudture 


of the eye in the drone or male bee. 
Cuvier in the Mem. de la Societe d’Hift. Nat. ps Paris, an. 
7, P- 41, fig. 3, that of the dragon-fly (libellula grandis). 
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_ quired in order to fhew how thefe eyes enable the’ 
infe&t to fee; and to determine the diftinGions be» 
tween two fuch very different organs *°. 


(F)  VERMEs. 


§ 298. The cuttlefifh only, of this whole clafs”, 
has been hitherto fhewn to poflefs true-eyes ; the 
nature of which cannot be difputed. They re-' 
femble on the whole thofe of red-blooded animals, 
particularly fifhes; they are at leaft incomparably 
more like them than the eyes of any known infects ; 
yet they are diftinguifhed by feveral extraordinary 
peculiarities*. The front of the eye-ball is covered 
with loofe membranes inftead of a cornea; the iris 
is compofed of a firm fabftance, which feems like- 
a continuation of the fclerotica; and a procefs pro- 


3 


° I have given, on a former occafion, the reafons, which 
led me to think it probable, in oppofition to the general opi- 
nionformerly maintained; that the polyedrouseyesareadapted 
for diftant objets, and the fimple ones for fuch as are more, 
near. This is confirmed by obferving, that butterflies, 
which, in their perfect or winged ftate, have the large com- 
pound eyes, have only the myopic organs while larve. 
_ Yet there are ftill fome doubts refpecting the ufes of thefe 
two kinds of eyes; for fome complete animalia Jubterranea, 
as the gryllus gryllotalpa have both kinds. 

* LEHMANN and SCHELVER, loc. citat. 
? SWAMMERDAM, tab. 52, fig. 2. 


jects, 
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je&ts from the upper margin of the pupil, which 
gives that membrane a femilunar form. 

The corpus ciliare is very completely formed. 

In all other vermes the eyes are entirely wanting, 
or their exiftence is very doubtful. Whether the 
black points, at the extremities of what are called 
the horns.of the common fnail’, are organs which 

really poflefs, the payer of vifion, is fill proble- 
matical fa RN 


a | 


Additional Notes to the Toon jirfe Chait? 


seam eee anirtialé have {mall eye-balls in pro- 
portion to their fize: this is very remarkably the 
eafe with the whales. Thofe which are much un- 
der ground have the globe alfo very fmall; as the 
mote and fhrew: in the former of thefe inftances 
its .exiftence has been altogether denied; and itis 
not in fact larger than.a pin’s head. 

The eyes of man and the fimize are directed for- 
wards: in the latter animals indeed they are placed 
fiearer to. each other than in the human fubject. 
The Jemur tanfius has them more clofely approxi- 


3 Ibid. tab. 4, fig: 7,8. | : 
4 LEHMANN, p. 44. | | 

Srevogr in Voict’s Magazine, vol. 6, p. 466. 

| mated 


ON THE EYE. 379 


mated than any other animal. All other mammalia 
have thefe organs feparated by a confiderable inter- 
val, and direGted laterally. The fame circumftance 
obtains in birds with the exception of the owl, who 
looks ftraight forwards. They are’ placed laterally 
in all reptiles; Their fituation varies much in 
fifhes: they look upwards in the uranofcopus : > 
they are both on the fame fide of the body in the’ 
pleuronedtes : but in general their dire@tion is la- 
teral. ~ , | 
‘The form of the globe varies according to the 
medium, in which the organ is to be exerted. In’ 
man and the mammalia, it deviates very little from’ 
the {pherical figure. | In fifhes it is flattened on its 
anterior part ; in birds it is remarkably convex in: 
front, the cornea being fometimes abfolutely hemis. 
Ipherical. The convexity of the cryftalline is in an 
inverfe ratio to that of the cornea. ‘Thus in fithes 
it is’ nearly fpherical, and proje&ts through the iris,’ 
_ To as to leave little or no room for.aqueus humor: 
the cetacea, and thofe quadrupeds and birds, which: 
are much under water, have this part of the fame’ 
form. The aqueus humor being of the fame den- 
- fity with the medium in which thefe animals are 
placed, would have no power of refra&ting rays of 
light, which come through that medium: its place 
is f{upplied by an encreafed fphericity of the lens. 
In birds thefe circumftances are reverfed: they in- 
habit generally a fomewhat elevated region of the 
atmo- 


480 ADDITIONS TO CHAPTER XXI. 


atmofphere; and the rays, which pafs through this 
thin medium are refra&ted by the aqueus humor, 
which exifts in great abundance. Man and the 
mammialia, which live on the furface of the earth, 
hold a middle place between thefe two extremes. 


.(B) The tapetum occupies the temporal fide of. 
the bottom of the eye-ball ; i.e. it is placed exteri-. 
arly to the entrance of the optic nerve. It exifts in. 
the carnivorous and ruminating animals ; in the fo-, 
lipeda, pachydermata, and cetacea. In the dog, 
wolf, and badger, it is of a pure white, bordered by_ 
blue. 


“-(C) The figure of the pupil is tranfverfely ob- 
long in the ruminating animals, and the horfe: it: 
is heart-fhaped in the dolphin. | 


.(D) The cryftalline is fmaller in. the eye of man 
than in any animal, and it is largeft in the filhes. 

- The following numbers give the proportions of 
_ the three humours, meafured on the axis of the eye, 
after it had been frozen. | 


Aqueus Humor. Cryftalline, Vitreus Humor, 


Man, 3 ate — 
D 055 Sr Fr =r 
Commuibon seit Fyiorkt scion don 
_ Sheep, 77T +T IF 
Horfe, FF at #3 
Owe. haha ne 
Herring, + > + 
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The greater convexity, which the author afcribes 
to the feal and whales, arifes from their inhabiting 
the water; fo that they require an organ of vifion 

like that of fithes. 


'(E) In addition to the lacrymal gland, feveral 
mammalia have another body, called the glanduia 
‘Harderi. This is fituated nearer to the nofe, and 
pours out a thick whitifh fluid near the third eye- 
lid. It joins the proper lacrymal gland in the hare 
and rabbit ; but is diftinguifhed by its whiter colour. 
The ruminantia, carnivora, and pachydermata, have 
it likewife. 

The duéts of the lacrymal gland admit of very 
eafy demonftration in the larger quadrupeds, where 
they open to the number of fixteen or more, by 
orifices that will admit a large briftle. | 

The hare and rabbit have, inftead of punta la- 
srymalia, a flit opening into the lacrymal canal. 

The cetacea want the lacrymal apparatus entirely, 
as their eyes are preferved in a moift ftate by the 
element in which they live. 

‘The mufcles of the eye-ball are the fame in num- 
ber in the fimize as in man: but other mammalia 
poffefs an additional one, termed the /u/penforius 
ocult. 

This mufcle is of a conical form. Its origin, | 
which takes place from the margin of the optic fo- 
ramen, reprefents the apex of the cone; and its 

infertion 
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infertion into the pofterior half of the {clerotica, 
conititutes the bafis. It fills up therefore the iftter- 
val left between the four re&i, and furrounds com- 
pletely the optic nerve. In feveral of the carnivora, 
and the cetacea, it is divided into four portions; fo 
that thefe animals may be faid to have eight ftraight 
mufclés. It muft.enable the animals which: poflefs 
it to draw the globe back into the orbit; and herice 
it has fometimes been called the sétrador. of: the 
eye. . | | „bil 

A remaikable peculitity occurs in the. conjune- 
tiva of the zemni (mus typhlus). It is. covered - 
with hair as in other parts of the body, fo that ‘the 
eye, which is, indeed; exceedingly fmall, feems to 
be completely ufelefss A fimilar ftruure is-alfo 
found in two fithes, the murena cecilia; and myxine 
glutinofa (Gaftrobranchus cecus, CUVIE 6 Légons 
d@’ Anat. comp. tom. 2, Ps 394+ 

(F) The cilia’ procefles i bile are not: wir 
prominent: they confift rather of -ftrix, thatı of 
loofe folds. They are.always clofely connetted: to 
the ctyftalline — There is no alee ia 
this clafs. 

The colour of dei Iris  vafiesin the Aiffefkmg 
Me of birds; and in many inftances poffefles 
great brilliancy.' Id-hasıa BEER of ee ino- 
tion in sei BR LAMY OF | code? doidw 
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The retina pafles obliquely through the tclefötien, 
iu a fheath of the latter membrane. 


~(G) Birds poffefs both a taeFythal! ste; and 
glenda: Harderi. The latter is confiderably the 
largeft ; and is ufually placed between the elevator 
‘and adduétor mufclés of the globe. Ik furnifhes 
a thick yellow fluid, which is potired from a fingle 
duct, opening on the inner furface of third eye- 
lid: | | 

The eye-lids are clofed in moft birds by the ele- 
vation of the inferior palpebra, which is the largeft. 
This eye-lid has a peculiar depreffor mufcle arifing 
from the Ev of the orbit. Pass yey. and the 


The third eye-lid, or membrana niGitans is a thin 
femitranfparent fold of the conjundiva; which, 
in the ftate of reft, lies in the inner corner of the 
eye, with its loofe edge nearly vertical, but can 
be drawn out fo as to cover the whole front of the 
globe. By this, according to Cuvier, the eagle i is 
enabled to look at the fan. 

It is capable of being expanded over the globe 
‘of the eye by the combined action of two very fin- 
gular mufcles, which are attached towards the 
back of the fclerotica. One of thefe, which is 
called from its fhape the guadratus, arifes from the 
"upper and back part.of the fclerotica; its fibres 


2 defcend 


~ 
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defcend ina parallel courfe towards the optic nerve, 
and terminate in a femicircular margin, formed by 
a tendon of a very fingular conftrudtion : for it has 
no infertion, but conftitutes a cylindrical canal. 
The fecond mufcle, which is called the pyramidalis, 
arifes from the lower and back part of the fclerotica 
towards the nofe.. It gives rife to a long tendin- 
ous chord, which runs through the canal of the 
quadratus, as in a pulley. Having thus arrived at 
the exterior part of the eye-ball, it runsin acellular _ 
fheath of the fclerotica along the under part of the 
eye, to the lower portion of the loofe edge of the 
membrana nidtitans, in which it is inferted. 

By the united action of thefe two mufcles, the 
third eye-lid will be drawn towards the outer angle 
of the eye, fo as to cover the front of the globe; 
and its own elafticity will reftore it to its former 
fituation. 


(H) The ciliary procefles are hardly percepti- 
ble in the turtle ; but they leave an elegant inpref- 
fion on the furface of the vitreous humor. They 
~ are diftin& and long in the crocodile. The blood- 
veflels are vifible on the furface of the iris; 
where they form a diftin® plexus in the croco- 
(Ce | 
The optic nerve forms a tubercle within the 
{clerotica; from which the retina commences. 

Ihe number, &c. of the eye-lids varies confiders — 

ably 


ON THE EYE, 385 


ably in this clafs. Serpents have none. The tur- 
tle and crocrodile have three like thofe of birds. 
The frog and toad have three; of which the third 
is much the largeft and moft moveable. 

The turtle has a very large lobulated lacrymal — 
gland. Serpents have nothing of this kind. 


(I) The continuation of the conjunctiva over 
the cornea admits of being demonftrated in the eel. 
For it comes off fome times with the reft of the 
fkin of the head in ftripping off he integuments 
of this animal, | SE 
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CHAPTER XXII, 


ON THE URC Taps 


§ 299. Tue heart and other mufcular sift 
have been already treated of. We have only to 
fpeak here of the proper mufcles, which are def- 
tined to the performance of the voluntary motions. 
As the details of myology do not come within the 
plan of this work, the prefent chapter will include 
only a few remarks on the peculiarities in the mul. 
cular ftru€ture of the different claffes, and of fome 
particularly remarkable {pecies’. 


(A) MAMMALIA. 


, § 300. The degree of refemblance between the 


mufcles of $e mammalia’, and thofe of the human — 
fubject, 


wc pete age ee ee 

* It can be hardly neceflary for me to ftate that the ıft 
vol. of Cuyigr’s excellent work contains by far the moft 
complete account, that we hitherto poflefs, of comparative | 
myology in general: and that numerous remarks on the 
fubje& may be found in Borerxı de Motu Animalium, and in 
Bartuez Nouvelle Mechanique des Mouvements de? Hemme et 
des Animaux. Carcaflone, 1798, 4to. 

2 We have excellent accounts of the myology of particular 


Ipecies of this clafs: as for ae of the chimpanfe (mia 
2 troglo- 
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fubject, may be inferred, in any particular inftance, 
by comparing the fkeleton of the animal with that — 
of man. The fimilarity is greateft, on the whole, in 
the quadrumana. Yet thefe are diftinguifhed by 
the fmallnefs of their buttock and calf of the leg ; 
the {trength and convexity of which parts conftitute 
peculiar beauties in the human form’, (See note 
(A) at the end of the chapter.) 


$ 301. Of the mufcles which do not exift in 
man, nor as far as we hitherto know, in the quadru- 
mana; but which on the contrary are found at leaft 
in the greateft number of quadrupeds*; the cuta- 
neous expantion of the trunk (panniculus. carnofus, 
expanfio carnea, mufculus fubcutaneus), and the /u/- 


troglodytes) by Tyson : of the dog, by Doveras, in his Spe- 
eimen Myographie comparate ; and by Garenceor, in the 
Myotomie Humaine et Canine. Paris, 1724, 8vo: of the horfe, by 
STusss,.in his unrivalled “ Anatomy of the Horfe”: of the 
cow, by Viret Medecine Veterinaire, vol. 1. 

$ ArıstoTLe de Partibus Animalium, 4, 10. 

* It does not exift inthe pig; but is of extraordinary 
firength in fuch animals, as have the power of rolling them- 
felves up; as the tatu, (armadillo) manis, porcupine, hedge~ 
hog, &c. See the excellent monograph of Himuy, on the 
rolling up of the hedgehog. Brunfwick, 1801, 4to. | 

The tendinous fibres of this cutaneous expanfion may be 
fplit into threads of a hundred feet or more in length in the 
cetacea; andthe inhabitants of the Aleutian iflands pre- 
| pare in this way a very delicate kind of thread. 
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penforius oculi’ deferve particular mention. (For 
the particular defcription of the latter mulcle, fee 
the chapter on the eye.) 


§ 302. Among fuch, on the contrary, as are 
found only in particular genera and fpecies, the 
moft remarkable are the extremely numerous 
mufcles of the prehenfile tails of fome cercopitheci 
(fapajous, belonging to the fimia of Linn.zus), and 
other South American and Auftralafian mam- 
malia°; thofe which we have already defcribed in 
the trunk of the elephant’; and that which belongs 
to the epiglottis of ee mammalia (cerato-epiglot- 
tide@us )*. 


§ 303. Other mufcles, which are common to 
moft orders of the clafs, are diftinguifhed in fome 


s Zinn in Comment. Soc. Reg. Scient. Gotting. tom. 1, p. 48. 

6 Mery reckoned no lefs than 280 mufcles in the prehenfile 
tail of a cercopitheeus. Du Hamer, Hi/?, Acad. Reg. Scient, 
p- 276., 

7 See the interefting obfervations of Cuvier on the orga- 
nization of the elephant’s trunk, in the feventh part of the 
Menagerie du Mufeum National. He defigns to explain the 
wonderful ftrudture of this completely unique organ, in a fer 
parate work, with twelve plates. Some remarks on the ~ 
fubje€&t may be found in the valuable Deéfcription Anatomique 
d’un Elephant male, par P. Camper, publieé par fon Fils, A. G, 
Camper, Paris, 1802, folio. | 

° J.G. Runge de Voce eju/que Organis, Lugd. Bat. 1753, 
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fpecies by remarkable ftrength, which adapts them 
for peculiar kinds of motion. This is the cafe with 
the g/uteus medius? of the horfe; which, in connec- 
tion with fome others, particularly the gemellus ur 
enables the animal to kick out backwards with fuch 
aftonifhing force; with the immenfely ftrong flexors 
of the beaver’s tail, &c. (See note (B). 


(B) Bıros, 


§ 304. The mufcles in this clafs are diftin- 
guifhed by poflefling a comparatively weak irri- 
table power, which is foon loft after death; and by 
their tendons becoming offified, as the animal grows 
old, particularly in the extremities, but fometimes 
alfo in the trunk. I have obferved this to a very 
remarkable degree, in the crane”. | 


§ 305. The moft remarkable circumftances in 
the myology of this clafs have been incidentally 
men- 


9 Stusss Mufcles, tab. 2, q, 9,1, 8,t 3 and tab, 3,a, b,c, de 
7° Ibid. tab. 3, 60—64. 

™ This appearance led feveral phyfiologifts of the 17th 
century to the erroneous conclufion, that the bones in gene- 
ral, at leaft for the moft part, are formed from tendons. See 
Srenonis de Mufeulis et Glandults, p.26. Case. BarTHouin 

Specimen Hifforie Anatomica Partium Corporis Humani, p. 18 5: 
® On the myology of birds the reader may confult Srr- 
s NONIS 
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mentioned in previous parts of the work. For in- 
ftance, mufcles which are peculiar to birds; as 
thofe of the membrana niditans*; or fuch as are 
deficient, as the diaphragm ; or diftinguifhed by 
their remarkable fize and peculiar form, as the pec- 
toral muicles 7. 


(C) AMPpHIBIA. 


§ 306. The two chief divifions-of this clafs are 
diftinguifhed from each other by a remarkable dif- 
ference in their mufcular ftrudture, which arifes 
from a correfponding diverfity in the fkeleton. In 
the reptiles, for inftance, and particularly in the 
turtles ® and frogs, where the trunk of theifkeleton 
poffeffes’but little mobility, the mufcles are very few 
in number. Not the diaphragm, ‘but alfo the - 


wonts in the “4. Havniens, 1673, p.6; and Varentiny 
Amphitheat. Zootom. pt 2, p. 8- a. 

Alfo Vice-p?Azyr in the Mem. de ? Acad. des Sciences de 
Paris, 1772. Merrem’s Mifcellaneous Traäs in Natural Hif- 
tory, P. 144. | 

And Wrenemann’s Archives, vol. 2, p- 68. 

* Thefe mufcles are defcribed in the chapter, which treats 
onthe eye. 

- + For a more particular defcription_of-thefe ae fee 
note (C) at the end of the chapter: and for the mechanifm 
by which birds are fupported i in roofting, note (D). 

For the myology of this animal fee WIEDEMANN’s 
Archives, vol. 3, pt. 2, p. 78. 

| acer 
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inüfcles of the abdomen and cheft ate wanting in 
the genus teftudo. The other mufcles are, however, 
of vaft ftrength in this genus. In the ferpents on 
the contrary, they are more uniform and thin; and 
more numetous beyond all comparifon, in confe- 
quence of the va{t number of vertebr& and ribs, 
and the want of all external organs of motion. 


(D) Fisues. 


$ 367. The mufcles of this clafs “are diftin- 
—guifhed from thofe of animals which breathe by 
means of lungs, not only by receiving a {maller fup- 
“ply of blood, and confequently being of a paler 
colour; but alfo by their difpofition in layers, and 
by the uniformity’ of their fubflance, which in 
general is deftitute of tendinous fibres. This ftruc- 
ture, together with the number and bulk of their 
mufcles, is well calculated to fupport that great ex- 
penditure of ftrength and exertion, which is a 
neceflary confequence of the peculiar abode, and 
whole economy of thefe animals’. 


4 LACEPEDE, Hift. Naturelle des Poiffons, tom. 1; ava ts 
Pp: 47° 


‚5 Kiermever on the Relation of the Organic Powers to each 
sther, p. 22, 8vo, 1793, Stutgard. 
6 Dr, Buann’s Ledure on Mufcular Motion, p. de 
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(E) Instcts. 


$ 308. The obfervations which have juft been 
made concerning the uniformity, number, and 
ftrength of the mufcles of fithes, will hold equally 
good, on the whole, of infe&s; but under other 
modifications, and generally in a more ftriking de- 
gree’, In the few, which have been hitherto 
inveltigated with a view to this fubject, fome dif- 
ferences have been obferved. The immenfely 
{trong mufcles of the claw in the crab and lobfter *, 
bear confiderable analogy to thofe in fome organs 
of red-blooded animals: while the mufcles of other 
infects, as may be feen in the larva, are diftinguifhed 
by a peculiar bluifh white colour, and flattened 
form. ‘Their great number concurs alfo with thefe 
characters in diftinguifhing them from thofe of the 
former claffes. LyoneT reckoned 4061 in the 
larva of the coflus”: and 2186 of thefe belong to 
the alimentary canal. 


nen ee GER 


7 KIELMEYER, Joco citato. 

“ Srenonıs Specimen Elementorum Myologie, p. 55. 

Perraurt Zjais de Phifigne, tom. 3, tab. 4, ae 3. 

Tab. 6,7, 8, 15, 16,17; and tab. 5, fig. 7,8 | 

* This number includes about ten times as cc as be 
long to the human body. 


(F) Vere 
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(F) Vermes, 


§ 309. The arrangement of the mufcular fyf- 
tem of the mollufca’ has confiderable analogy, on 
the whole, to that of the larvz of infets. Thofe 
which inhabit fhells, have, moreover, peculiar mufcles 
connecting them to their teftaceous covering, and 
enabling them to moveit. ‘Thus the fnail has large 
mufcular fafciculi running along the abdomen, at- 
taching it to the upper turn of the fhell,and enabling 
the animal to withdraw itfelf into the cavity. The 
bivalves have powerful addudtor mufcles to clofe 
their fhells*. In feveral of the mollufca nuda there 
is a confiderable apparatus of cutaneous fibres, by 
which a very remarkable fhortening of the body 
can be produced. A fimilar and very aftonifhing 
contractile power refides in the gelatinous paren- 
chyma of the zoophytes, and animals which inha- 
bit corals ; in whofe ftructure nothing like mufcular 
fibres can be diftinguifhed. 


san 


* See an account of the mufcles of the Aphrodite aculeata, 
in PaLLas’s Mifcellanea Zoologica, tab. 7, fig. 13. 

Of the Tritonia, Aplyfia, &c. by Cuvier, in the Annales du 
Mufeum National d’ Hifi. Nat. tom. 1 and 2. 

Of the {nail (helix pomatia) by Swammervam, tab. 6, fig.2, 
of numerous bivalves and multivalves in feveral figures of 
Porı’s work. | 

* Hunter on the Blood, p.111. Port, vol. 1, Lntroduftion, 
p- 59: | 
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Additional Notes to the Twenty-fecond Chapter. 


(A) The differences which we difcern in the 
mufcles of the lower extremity between man and 
the other mammalia, arife out of that chara¢teriftic 
feature, which fo ftrikingly diftinguifhes man from 
all other animals: viz. his ere€t ftature. The moft 
minute inveftigation of this fubject will thew us 
that the erect pofition belongs to man only; and 
thereby confirms the elegant obfervation of the 
Roman poet : 


Pronaque cum {fpectent animalia cetera terram, 
Os homini fublime dedit ; coelumque tueri 
Jufht ; et erectos ad fidera tollere vultus. 


In order to enable any animal to preferve the 
erect pofition, the following conditions are required. 
Firft, That the parts of the body fhould be fo dif- 
pofed, as to admit of being maintained with eafe in 
a ‚State ‚of equilibrium; 2dly, That the -mufcles 
fhould have fufficient power to correét the devia- 
‘tions from this ftate; 3dly, That the centre of 
gravity of the whole body thould fall within the 
Ipace occupied by the feet; and laftly, That the 
feet themfelves fhould aie a broad furface refting 
‘firmly on the ground, and fhould admit of being 

in 
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in a manner fixed to the earth. All thefe circum- 
{tances are united in the neceflary degree in man 
only. 

The broader the furface included by the feet, the 
more fecurely will the line of gravity reit within 
that furface. The feet of man are much broader 
than thofe of any animal, and admit of being fepa- 
rated more widely from each other. The fources 
of the latter prerogative refide in the fuperior 
breadth of the human pelvis, and in the length and 
obliquity of the neck of the femur, which by 
throwing the body of the bone outwards, dilengage 
it from the hip-joint. 

The whole tarfus, metatarfus, and toes, reft on 
the ground in the human fubject, but not in other 
animals. The fimize, and the bear, have the end 
of the os calcis raifed from the furiace; while on 
the contrary it projects in man, and its prominent 
portion has a moft important fhare in fupporting 
the back of the foot. The exterior margin of the 
foot refts chiefly on the ground in the fmie; 
which circumftance leaves them a freer ufe of their 
thumb and long toes in feizing the branches of 
trees, &c.; and renders the organ fo much the lefs 
adapted to fupport the body on Neal ground. 

- The plantaris mufcle, inftead of terminating in 
the os calcis, expands into the plantar fafcia in the 
fimiz ; and in other quadrupeds it holds the place 
of the flexor brevis or perforatus digitorum pedisy 

pafling 
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paflıng over the os calcis in fuch a dire€tion that its 
tendon would be comprefled, and its action ims 
peded if the heel refted on the ground. 

_ The extenfors of the ancle joint, and chiefly thofe, 
which from the calf of the leg, are very fmall in the 
mammalia, even in the genus fimia. The peculiar 
mode. of progreflion of the human fubjett fuffici- 
ently accounts for their vaftly fuperior magnitude 
in man. By elevating the os calcis they raife the 
whole body in the ac of progreflion ; and, by ex- 
tending the leg on the foot, they counteract that 
tendency, which the weight of the body has to bend 
the leg in ftanding. 

The thigh is placed in the fame line with the 
trunk in man; it always forms an angle with the 
fpine in animals; and this is often even an acute 
one. The extenfors of the knee are much ftronger 
in the human fubjeét than in other mammalia, as 
their double effect of extending the leg on the 
thigh, and of bringing the thigh forwards on the 
leg forms a very eflential part in the human mode 
of progreflion. 

The flexors of the knee are, on the contrary, 
ftronger in animals; and are inferted fo much lower 
down in the tibia (even in the fimiz), than in the 
human fubjett, that the fupport of the body on the 
hind legs muft be very infecure; as the thigh and 
leg form an angle, inftead of continuing in a ftraight 


line. 
3 The 
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The gluteus maximus, which is the largeft mufcle 
of the human body, is fo fmall and infignificant in 
animals, that it may almoft be faid not to exilt, 
This mufcle, which forms the great bulk of the hu- 
man buttock, extends the pelvis on the thighs in 
ftanding; and, aflifted by the other two glutei, 
‘maintains that part in a {tate of equilibrium on the 
lower extremity, which refts on the ground, while 
the other is carried forwards, in progreflion. The 
true office of thefe important mufcles does not 
therefore confift, as itis ufually reprefented, in the 
common anatomical works, in moving the thigh on 
the pelvis, but in that of fixing the pelvis on the 

thighs, and of maintaining it in the erect pofition. 

- Such then are the fupports, by which the trunk 
of the human body is firmly maintained in the erect 
pofition. The properties of the trunk, which con- 
tribute to the fame end, do not fo immediately be- 
long to the prefent part of the work; but may be 
flightly mentioned to complete the view of the fub- 
jet. The breadth of the human pelvis affords a 
firm bafis on which all the fuperior parts reft 
fecurely; the fame part is fo narrow in other 
animals,.that the trunk reprefents an inverted pyra- 

mid; and there mutt confequently be great diffi. 
culty in maintaining it in a ftate of equilibrium, if it 
were poflible for the animal to aflume the ered po. 
fition. In thofe inftances, where the pelvis is 

broader, 
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broader, the other conditions of the-upright ftature 
are abfent : the bear, however, forms an exception 
to this obfervation, and confequently admits of being 
taught to ftand and walk erect, although the pofture 
is manifeftly inconvenient and irkfome to the animal. 
“ The perpendicular pofition of the vertebral co- 
lumn under the centre of the bafis cranii, and the 
direGtion of the eyes and mouth forwards would be 
as inconvenient to man, if he went on all-fours ; as 
they are well adapted to his eredt flature. In the 
former cafe he would not be able to look before 
him ; and the great weight of the head, with the 
‘comparative weaknefs of the extenfor mufcles, and 
the want of ligamentum nucha would render the 
elevation of that organ almoft impoflible. | 
When quadrupeds endeavour to fupport them- 
felves on the hind extremities, as, for inftance, for 
the purpofe of feizing any objeCls with the fore-feet, 
they rather fit down than aflume the ere¢t pofition. 
For they reft on the thighs as well as on the feet, 
and this can only be done where the fore-part of 
the body is fmall, asin the fimize, the fquirrel, &c. : 
in other cafes, the animal is obliged alfo to fupport 
itfelf by the fore-feet, as in the dog, cat, &c. The 
large and {trong tail in fome inftances forms as it 
were a third foot, and thereby increafes the furface 
for fupporting the body; as in the kanguroo and the 
jerboa. 
Various 
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Various gradations may be obferved in the mame 
malia, connelting man to thofe animals which are: 
‘ftri@ly quadrupeds. The fimiz, which are by no 
means calculated for the erect pofition, are not, on 
the other hand, deftined like the proper quadrupeds 
to go on all-fours. They live in trees, where their 
front and hind extremities are both employed in 
climbing, &c. 

The true quadrupeds have the front of the “due 
fupported by the anterior extremities, which are 
confequently much larger and ftronger than in man; 
as the hind-feet of the fame animals yield in thefe 
refpects. to thofe of the human fubject. The cheft 
is in a manner fufpended between. the fcapulz, and 
the /errati magni mufcles which fupport it in this 
pofition are confequently of great bulk and ftrength. 
When viewed together they ibd eg a kind of girth 
furrounding the "HERE, 


(B) The pedloralis major, latifimus dorf, and 
teres major, are of vaft fizein the mole; and enable 
the animal to dig its way under ground, and to 
throw up the earth. 


(C) Birds poflefs three peCtoral mufcles, arifing 
chiefly from their enormous fternum, and adting on 
the head of the humerus. The firft, or great pedloral, 
weighs, of itfelf, more than all the other mufcles of 
the 
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the bird together. The keel of the fternum, the | 
- fork, and the laft ribs, give origin to it; and it is. 
inferted in a rough projecting line of the humerus. 

By depreffing that bone, it produces the itrong and 
violent motions of the wing, which carry the body 
forwards in flying. The middle pectoral lies under 
this; and fends its tendon over the junction of the. 
fork, with the clavicle and fcapula, as in a pulley, to 

be inferted in the upper part of the humerus ; which — 
bone it elevates. By this contrivance of the pulley, 
the elevator of the wing is placed at the under furface 
of the body. The third, or /efer pectoral mufcle, 
has the fame effect with the great pectoral, in de- 


prefling the wing. 


(D) One of the flexor tendons of the toes of 
birds, (produced from a mufcle which comes from 
the pubis) runs in front of the knee; and all thefe 
tendons go behind the heel: hence the flexion of 
the knee and heel produces mechanically a bent 
{tate of the toes, which may be feen in the dead 
bird; and it is by means of this ftructure that the 
_bird is fupported, when roofting, without any muf- 
cular action. 

ee This circumftance of the flexion of the toes 
accompanying that of the other joints of the lower 
extremity of birds, was long ago obferved by Bo- 
RELLI, and attributed by him to the connexion, 
which the flexors of the toes have with the upper 
parts 
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parts of the limb, by which they are mechanically 
ftretched, when the knee is bent. This explanation 
has been controverted by Vicq pv’ Azyr, and 
others, who have referred the effe&t to the irritabi- 
lity of the mufcles. The opinion of Bore. appears, 
notwithftanding, to be well founded; for not only 
the tendon of the acceflory flexor pafling round the 
knee, but the courfe of the flexor tendons over the 
heel, and along the metatarfus, muft neceflarily 
caufe the contraction of the toes, when either ofthefe 
joints is bent; and if the phenomenon was not pro- 
duced on mechanic principles, it would be impoflible 
for birds to exhibit it during fleep, which they do, 
or to prove the effect on the limb of a dead bird, 
than which nothing is more eafy. The utility of 
this contrivance is great in all birds, but particularly 
fo in the rapacious tribe, which by this means grafp 
their prey in the very act of pouncing on it; and it 
is ftill more neceflary to thofe birds which perch or 
rooft during their fleep, as they could not otherwife 
. preferve their pofition, when all their voluntary 
powers are Sufpended.” 


ReeEs’s Cyclopedia, art. Brrps. 
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GENERATIVE FUNCTIONS. 
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CHAPTER XXUL* 


ON THE MALE ORGANS OF GENERATIONS. , 
§ 310. In confidering the comparative anatomy 
of the fexual fundtions, we muft confine ourfelves 
to thofe animals, which poffefs male organs deftined 
for the purpofe of impregnation, and female parts: 
for that of conception. 

To the former belong chiefly the teftes, vefi- 
culze feminales, proftate and penis. Yet the three 
laft mentioned parts, and particularly the veficule 


and proftate are by no means conftantly found 
even in red-blooded iinet 


S 311. The teftes, and fometimes the veficule 
feminales and proftate vary moft remarkably in 
their magnitude in fuch animals, as have a regular 
rutting feafon. They are very diminutive at other 
periods of the year; but fwell at that particular 
time to a comparatively vaft magnitude. This 
change is particularly obfervable in the teftes of the 
mole, fparrow, and frog’. 


$352. 


* For a general account of this fubjed, fee note (A) at. 
im end of the chapter. 


* In animals, which have loft the teftes by the operation 
DD 3 ot 
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§ 312. Itis neceflary to mention here, in a 
curfory and general manner, the peculiar organs 
pofiefled by the males of fome fpecies, for the pur- 
pofe of holding the female during the ad of copu- 
lation, Of this kind are, the fpur on the hind.feet 
of the male ornithorhynchus; the rough black 
tubercle formed in the {pring feafon on the thumb 
of the common frog; the two members, formed of 
bones articulated to each other, near the genitals 
of the male torpedo and other cartilaginous fithes* ; 
the forceps on the abdomen of the male dragon- — 
fly, &c. 


\ 


(A) Mamma tia. 


§ 313. A/crotum, or bag, in which the teftes hang 
on the outfide of the abdominal cavity exifts only © 
in the mammalia; but is not by any. means — 
common to all the genera. It is not found, and 
that for very obvious reafons, in the aquatic animals — 
of this clafs ; nor in the perfect /ubterranea (thofe 


of caftration, a fimilar circumftance may be obferved in fome — 
of the remaining organs ; asin the veficule feminales of the. 
gelding. BOURGELAT, Elemens de P’Art Veterinaire. Paris, 
1769, 3vo. p. 359. 

* Ray, Kızın, Batrarra and others, confidered thefe - 
parts as real organs of generation: and the fame miftake 
was committed by Menz and Krucer concerning the tu- 

bercles on the thumb of the frog. 

3 which 
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which live under ground), as the mole; nor in 
fuch as roll themfelves up on the approach of 
danger, as the hedgehog. Thefe which may be 
called true zeficonda (i.e. animals having their 
teftes concealed) muft be diftinguifhed from fuch, 
as have the power of withdrawing thefe glands 
from the abdomen, and retracting them into the 
cavity according to circumftances ; as the hamfter : 
(marmota cricetus) and Canadian mufk-rat * (mus 
zibethicus ). 

In thofe zeßiconda, which have the penis much 
concealed by the integuments in its unerected 
ftate, as the hare, rabbit, elephant, &c. itis difficult 
fome times to diftinguifh the fexes on the firft view, 
particularly at an early age. (For further particu- 
lars refpecting the pofition of the teftes, &c. fee 
note (B) at the end of the chapter.) 


§ 314. In feveral quadrupeds, as the dog, 
horfe, ram and others, there is a body, compofed 
of condenfed cellular fubftance, lying according to 
the axis of the tefticle near the epididymis, and 
known by the name of corpus Highmori. ‘This is 
not a canal, nor does it poflefs that artificial ftruc- 
ture which has been been defcribed and delineated 


s SuLzER, p. 38, 67. 

4 SARRAZIN in the Mem. de P Acad. des Sciences de Paris; 
1725. 
DD 4 by 
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by feveral anatomifts of the feventeenth century wi 
Res note (Mn 


SELTEN Mot fpecies ar mammalia, and, with. 
the exception. of the cetacea°, fome out of eyery. 
other order in. the clafs, poflefs veficule feminales. 
They fwell. to .a. vaft fize in the rutting feafon in. 
many animals, as fome of the fimix, and moft par- 
ticularly in the hedgehog ’. | 

Among the fpecies, in which thefe parts do.not 
exift,. are the dog and cat-kind, the bears, the 
opoflums,, fea-otter, feals, and ornithorhynchus. 
(For further particulars on this fubject, fee note 


(D). 


5 De Graar de.Piror. ER Generat. infervient, ‘tab. 3s 
fig. 4, in the dog. 

See alfo the excellent delineations by A. Monro, junior, 
de Teflibus, Edinb..1755; 8vo.. tab..4, fig. 5, in the ‘Re + 
fig. 8, in the horfe ; tab 3, fig. 5, in the pig, &c. 

"6 Mr. Hunter at leaft exprefsly afferts, that thefe parts 
are not found in the cetacea ( Philof. Tranf. vol. 77, p. 442). 
I am, indeed, aware of the common opinion, which fappofes 
the firft difcovery of thefe important parts to have been 
made in the dolphin, by that excellent zootomilt Ronpevet, 
to whofe labours the fcience is fo much indebted. But the 
paflage quoted for this purpofe from his claflical work de 
Pifeibus Marinis, p. 461, feems to me to be quite as inade- 
guäte to prove that point; asthe obfervation of Ray-on the 
inale organs of the porpoife. (Philof. Tranf. vol. 6.) which 
has alfobeen applied by Hauer to the veficule ee 

7 DauBeEnTON, vol. 8, tab. 7 and 8. 

§ 316. 
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§ 316. The ‚poflefion of a’ proftate (in fome 
inftances fimple, but generally divided into two 
parts) is peculiar to the mammalia; and feems to: 
take placeinevery fpecies of the whole clafs. In many: 
animals, at leaft, where its exiftence has been de-! 
nied, as in the goat-and ram, confiderable glandu-' 
lar. bodies are found, which bear a greater re- 
. Temblance..to the! proftate, than to -CowPer’s 
glands *, 


§ 317. In many fpecies the penis confifts of a 
fingle corpus cavernofum, without any feptum.’ The 
pig and the cetacea furnifh examples of this ftruc- 
ture; and in the latter animals there are numerous 
tendinous layers crofüng it °. 

In fome fpecies, where the att of copulation 
requires a longer portion of time, as in the dog, 
badger, &c. the corpus fpongiofum of the glaris, 
and of the pofterior part of the penis, {wells during 
the act much more confiderably than the reft of 
the organ, and thus the male and female are held 
together during a fuflicient fpace of time for the 
difcharge of the feminal fluid ”. (See note (E). — 


® Harzer in Comment. Soc. Reg. Scient. 
tab. fr: 


° Ruyscu, Epiff. Problemat. 15, tab. ı9, fig. 5. 


” DAUBENTON, tom.5, tab. 475 and Watrer, Mémoire 


fur'le Blaireau in the Mem. de P Acad. de Berlin, 1792,-p.20. 
| 2 § 313. 


Gotting. tom. I, 


Bi 
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§ 318. Several fpecies of mammalia, both 
among thofe, which poflefs no veficule feminales, 
and thereby require a longer time for completing 
the act of copulation, and in fuch as are not dif- 
tinguifhed by this peculiarity *, poflefs a peculiar 
‘bone in the penis, generally of a cylindrical form, 
but fometimes grooved *. ‘This the cafe with fome 
of the fimiz, moft of the bat-kind, the hamfter and 
feveral others of the moufe-kind, the dog, bear, 
badger, weafel, feal, walrus, &c *. 


§ 319. In moft of the male animals of this 
clafs the urethra runs on to the end of the glans, 
and forms a common paflage for the urine, proftatic 
liquor and femen. In fome few fpecies, the paf- 
fage which condudts the two former fluids, is dif- 
tinct from that of the feminal liquor. The bifid 
fork-like glans of the opoflum “ has three openings, 


™ A Simia Cynomolgus, which I lately diflefted, had a fmall 
os penis, with large veficule feminales. 

% Delineations of this bone in feveral fpecies of animals 
may be feen in Reni de Viventibus intra Viventia, tab. 26, and 
in the works of Meyer and DauBenTon. 

3 Tt is fomewhat remarkable that this bone fhould not be 
found in all the fpeciesof the fame genus. Thus it is wanting 
in feveral fimiz, in fome bats, and in the hyena of the dog- 
kind. See J. F. Hermann, Obfervat. ex Ofleol. comparat. Ar« 
gent, 1792, p. I3- 

% Cowper in the Philo. Tranf. vol. 24, p. 1583, fig. 2- 
5. Among other peculiarities of this fingular animal, it 
may be mentioned, that the penis lies behind the ferotum. 

one 
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one at the point of bifurcation for tranfmitting 
the urine ; and two for the feminal fluid at the two 
extremities of the glans. The fhort urethra of 
the ornithorbynchus paradoxus opens diretly into 
the cloaca, and the large penis of the animal ferves 
merely to conduét the feminal fluid. It divides 
into two parts at its extremity, and each of thefe is 
furnifhed with fharp papilla, which are perforated 
for the paflage of the femen™. A fimilar ftructure 
obtains in the ornith. hy/trix; where the penis divides 
into four glandes **. 

§ 320. In fome fpecies of the cat-kind the 
glans is covered with retroverted papilla, which, as 
thefe animals have no veficule feminales, may en- 
able the mate to hold the female longer in his em- 
braces *. 


§ 321. Laftly, it deferves to be mentioned, 
that in fome fpecies of this clafs, the male penis, 
while uneredted, is turned backwards; fo that the 
urine is voided in the male, in the fame direction 


7 


5 Home in the Philof. Tranf. 1802, tab. 4, fig. 1. 

‘S Ibid. tab. ız, fig. 1. 

7 In a collection at Hanover there is a penis, which muft 
have belonged to a tiger, or fome fimilar fpecies; where the 
lower part of the glans is furnifhed with two ftrong horny 
procefles divided each into three points, which are turned 
backwards. 


as 


Alta O07 2 2 SORLAP IgE Xx du DEE : 


asim the female.‘ The hare, lion, tas camel, afford” 
ER of this-Arufture. ‘But the Statement 
which.has.been fo often repeated’fince the time of. 
ARISTOTLE ", that thefex: Ss i copulate ' 
backwards, i is erroneouss ‘ 


Ay 
bi 


ee nt 


§ 8229 The teftes, wich lie neat the kidnies, and 
the ductus deferentes, are the only. male organs 
which are conftantly found in the whole clafs °.. 
(See note (F). 

Ap a very few PASE as in the _ 


a two 5 final papillee, on wich the sis duds 
terminate. ‘This is the cafe in the cock ee ee 
and pigeon. 4 a Pee 


Some few, fpecies me a +: aha dar: 
able length, . ‚which is ordinarily | congealed and. 
retracted within the Cloaca 5, but; remains. wifible 
externally for fome time after copulation, It forms 
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2 long worm-fhaped tube in thedrake "; and con- 
ftitutesa groove in the oftrich, whieh i is vifible enbep 
the animal difcharges its uriné%- 0 5 gk 


\ 


ote) (GC): AMPHIBIA. 


"%:323. The kidney, teftes, and epididymis lie 
clofe together in the teftudines; but each of the 
three organs may be diftinguifhed by its peculiar 
‘colour and ftru€ture on the firft view. "They ap- 
pear to have no veficule feminales? ; I could at 
leaft difcover none in a Ze/fudo graca, which I lately 
diffefted. The penis on the conitrary is very large’; 
and retracted within the cloaca in its ordinary itate. 
Inftead of an urethra, this part contains a groove ; 
whofe margins approach to each other, when the 


* Ibid. tab. 2 and 3; alfortlomn, loc. citat. tab. 12, fig.2 

2 Cuvier in the firk part: of the Miss) du + Maem 
‘National. sine A 

3 I fhould not Fr er with BER pi on this fells 
ject, if Lieberkuhn had not “afcribed veficulz2 feminales To: 
the turtle ; (he does not mention the fpecies); G.E. Ham- 
“pereEnr, Phyfiol. Med. p. 712. ° 

There is much obfcurity in the different defcriptions of tHe 
male organs of generation of the turtlé afid tortoife. ‘The 
various obfervations on his fubjed ate‘ colle&ted by Scuner- 
DER in his Natural Hifory of the Genus. Teftudo, p-429. See 
ne Gitisert, Medecin Naturaliffé, 1h teries. ee ly 

8, p- 290. ui 
part 
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‘part is erected, fo as to form a clofed canal+, The 
glans terminates in an obtufe hook-like point, 
fomewhat refembling the end of the elephant’s 
trunk. 


$ 324. Frogs’ have large veficule feminales ; 
and a fmall papilla in the cloaca, inftead of a penis. 
Both thefe parts are wanting in the toad °. 


§ 325. Crocodiles have a fimple penis; while 
the lizards of this country have two; and the 
water-.newt, which does. not copulate, has no 
organ of the kind. 


§ 326. Serpents have long flender tefticles; 
no veficulz feminales ; but a double penis, each of 
which has a bifid point covered with fharp pa- 
pille’. 


(D) Fıishes. 


$ 327. The male organs of generation poflefs 


* This may be compared with the groove-like continua- 
tion of the efophagus, which goes into the third Romach of 
ruminating animals. (See § go and gr). 

> Rosen, tab. 5, fig. 1,2, and 3, tab. 6, fig. x. 

* Tbid. tab..21,. fig. 25 and 26. 

‘ Tyson in the Philof: Trauf. vol. 13, tab. 1, fig. 2, im 
the rattlefnake, and fig. 3, in the viper. 

very 


ON THE MALE ORGANS OF GENERATION. 415 


very different ftructures * in the different orders of 
this clafs. We fhall take two fpecies as examples ; 
the torpedo for the cartilaginous, and the carp for 
the bony fifhes. 

In the former inftance there are manifelt telticles, 
confifting partly of innumerable glandular and 
granular bodies, and partly of a fubftance like 
the foft roe of bony fifhes. We find alfo wa/a 
deferentia, and a veficula feminalis which opens into 
the rectum by means of a fmall papilla®. 

The foft roe fupplies the place of teftes in the 
carp”, and moft other bony fifhes. It forms two 
elongated flat vifcera of a white colour, and 1 irre- 
gular tuberculated furface; placed at the fides of 
the inteftines and {wimming bladder, fo that the 
left enclofes the rectum in a kind of groove. 
Through the middle of each foft roe pafles a ductus 
deferens, which opens behind into a kind of vefi- 
cula feminalis, = this terminates in the clo- 


aca’. 
§ 32% 


8 Px. Cavorını on the Generative Proce/s in Fifbes and 
Crabs; with Remarks by E. A. W. ZimMERMANN. Berlin, 
1792, 8vo. in German. 

De Graar, Partium Genitalium Defenfio, pag. 253. 

9 Lorenzini, tab. 4, fig. 4. See alfo Monro's Phyfology 
of Fifbes, tab. 11, 12. 

» Perit in the Mem. de P Acad. des Se. 1733, tab. 17. 

* Tt is a curious circumftance, that hermaphrodites, pof= 
feffing the complete organs of both fexes, are found very fre- 

quently 
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dmatabro. sm "(E) oe in tnothih Yin 


" § 328, The animals of aie clafs exhibit fuch 
numerous varieties of ftru&ture in the different 
orders, genera, and fpecies,_ that we fhall. be 
contented with choofi ing two “a the latter as ex- 
amples. Thefe ; _are, the moth of the filk-worm 
€ bomleyı mori aM “which j is chofen becaufe its genital 
organs refemble thofe of fome of the more perfect 
red blooded animals ; and a fpecies of locuft 
(gryltus ), on. account of the external refemblance 
between the male and female organs. 

Tn, the latter ( gryllus verrucivorus,) the large 
tefticles with. their, convoluted Aafciculi of veffels 
a 7 be oe bear 


e ish 
: a 
. : 
Oud a : | Tet : 
a 


quently in ‘this fpecies: much oftener than among other 
ftthes. See Aniscuarin the Breflau ColleSions, 14 verf, \p. 
645. SchwaLss in the Commerc. Lit. Noric. 1734», Ps 305. 
and Moranp in the Ai? de P Acad. des Se.°1737), p. bie 

I poffefs the whole vifcera of two fuch individuals, that 
were {ent to me within a fhort time of each other in the laf 
year. 

According to Bonnet fifhes have fometimes no  fexaed 
page et ) @uores, vol..3y p) 506. 

*. See a reprefentation of thefé parts in the Pe nafi- 
corais, by SwAMMERDAN, tab. 30, ina large water-beetle, tab. 
22; in the népa cinerea, tabs.3 3 «in dr papilio. urtice, tab. 
36; an ithe ephemera boraria, tab. 14; in the drone, tab. 22 
and 22; in the mufca cameleon, tab..42 3 in the mufca Be 
tris, #3» 

vIn a cicada Marricnri de EURE tab. 11, fig. 2. 
In actab; Cavosını, tab. 2, fig: 10, VI. In thecäheer 
Bern- 
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bear a very clofe refemblance to the ovaries, in which 
the ova are collected into fimilar bundles *, 

In the moth of the filk-worm we diftinguith, be. 
fides the teftes, long va/a deferentia, even a kind 
of veficulz feminales, and a very confiderable penis, 
with a hook- -fhaped glans **. 


(F) Vermes. 


§ 329. From this clafs we fhall fele& two in- 
ftances**. The one is an inteftinal worm (a/caris 
lumbricoides ), and derives, therefore, fome intereft 
from its conneétion with nofology. The cuttle-fith, 
of the clafs mollufea, forms the other, and is fele&ted 
On account of the remarkable peculiarities in its 
male organs. 

The afcaris has one teftis, occupying nearly 
the middle of the animal’s body, and confiiting of 


Bernhardus, SWAMMERDAM, tab. ıt. In the crawfifh, Rössı, 
vol. 3, tab. 60. 

‘2 RöseL, vol. 2, tab. 9, of the locufts. 

A Matricut, tab, Io, fig. 1 SWAMMERDAM, tab. 28, 
fig. 3. 

* For the male organs of fuch vermes, as have the gene- 
rative parts of both fexes combined in each individual. See 
SWAMMERDAM, tab. 8, fig. 9, where they are reprefented 
in the flug. 

Tor thofe of the aplyfie, clio borealis, and tritonia. See Cue 

VIER, loco citato. 

Of the /epas balanus, Pout, vol. 1, tab. 4, fig. ‘a 

Of the belix bank: a). SWAMMERDAM, tab. 5, fig. 
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a fingle veffel convoluted into a long bundle, but 
admitting of being unravelled with facility ; when 
it appears to be about three feet in length. To- 
wards the pofterior part of the worm it forms a 
larger tube, which nearly equals a crow’s quill 
in fize, and becomes connected to the penis, which 
lies concealed near the tail, and is probably pro- 
jeted at the time of copulation”. (See note 
(G). 

_ The male organs of the cuttle-fihh (/ spialoligo) 
have excited particular attention, from the remark- 
able, and, indeed, fomewhat heightened defcription 
which TurBERVILLE Nenpuam™ gave of them, | 
and which pee the bafis se Burron’s theory of 
generation ™. 

The part, which correfponds to the foft roe of 
bony fifhes, contains at the fpawning feafon feveral 
hundred fmall tubular feminal receptacles (about 
four lines in length): thefe are placed in bundles 
towards the vas deferens, and are contained in a 
thick fluid. Thefe tubes are expelled from the 
body in an entire flate; when a fpiral veffel, which” 
they contain, together with the femen, as in a 
fheath, burfts their thin anterior extremity, from 
which the femen efcapes and impregnates the {pawn 
of the female. | | 


© Tyson in the Philof. Tranf. vol. 13, p. 161, fig. I. 
7 Nouvelles Obfervations Microfcopiques, tab. 3 and 4. 
ı® Hifloire Naturelle, tom. 2, Pp. 230. 
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Additional Notes to the T: wenty-third Chapter. 


(A) I have inferted the following general view 
of the fubje& of generation from the sth vol. of 
the Légons d’ Anatomie comparée, as it affords a come 
parative ftatement of the manner, in which that 
function is executed in the different claffes 2:5 
though the remarks may be confidered by fome as 
too much of a phyfiological nature to admit of in- 
fertion in a merely anatomical work. _ | 

““ The nature of generation, which is the greateft 
myitery in the-economy of living bodies, is {till in- 
volved in impenetrable obfcurity. The creation of 
a living body, that is, its formation by the union of 
particles fuddenly brought together, has not 
hitherto been proved by any dire& obfervation. 
The comparifon of this procels to that of cryftalli- 
zation is founded in a falfe analogy : cryftals are 
formed of fimilar particles attracting each other 
indifferently, and agglutinated by their furfaces, 
which determine the order of their arrangement: 
living bodies, on the contrary, confift of numerous 
fibres or laminz of heterogeneous compofition, and. 
various figures, each of which has its peculiar fitua- 
tion in relation to the other fibres and lamina. 
Moreover, from the inftant in which a living body 
can be faid to exift, however fmall it may be, it 

“poffeffes all its parts ; it does not grow by tke addi. 
EE 2 tion 
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tion of any new laminz, but by the uniform or 
irregular development of parts which exifted awe 
any fenfible growth. 

‘© The only circumftance common to all genera- 
tion, and confequently the only eflential part of the 
procefs, is, that every living body is attached at firlt 
to a larger body of the famefpecies with itfelf. Itcon- 
ftitutes a part of this larger body, and derives nous 

vifthment, for a certain time, from its juices. The 
fubfequent feparation conftitutes birth; and may 
be the fimple refult of the life of the larger body, 
and of the confequent development of the fmaller, 
without the addition of any occafional action. 

“© Thus the eflence of generation confifts in the 
appearance of a {mall organifed body in or upon 
fome part of a larger one; from which it is fepa- 
rated at a certain period in order to aflume an in- 
dependent exiltence. | 

«e Allthe procefles and organs, which co-operate 
in the bufinefs of generation in certain clafles, 
are only acceflory to this primary function. 

« When the funtion is thus reduced to its mot 
fimple ftate, it conftitutes the gemmiparous, or gene- 
ration by fboots. In this way the buds of trees are 
developed into branches, from which other trees 
may be formed. The polypes (Aydra) and the 
fea anemones (adinia,) multiply in this manner; 
fome worms are propagated by a divifion of their 
body, and muft therefore be arranged in the fame 

divifion. 


ON THE MALE ORGANS OF GENERATION. 425 


divifion. ‘This mode of generation requires no dif- 
tinction of fex, no copulation, nor any particular 
organ. 
-. Other modes i generation are accomplifhed 
in -appropriate organs: the germs appear in a de- 
finite fituation in the body, and the afliftance of 
certain operations is required for their further de- 
velopment. Thefe operations conftitute fecundation, 
and fuppofe the exiftence of /exual parts ; which 
may either be feparate, or united in the fame indi- 
vidual. | 
‘<< The office of the male fex is that of furnifhing 
the fecundating or feminal fluid: but the manner, 
in which that contributes to the development of 
the germ, is not yet fettled by phyfiologifts. Some, 
forming their opinions from the human fubject 
and the mammalia, where the germs are impercep- 
tible before fecundation, fuppofe that thefe are 
created by the mixture of the male fluid with that 
which they fuppofe to exift in the female ; or that 
they pre-exift in. the male femen, and that the fe- 
male only furnifhes them with an abode. Others 
confult the analogy of the other claffes of animals, 
and of plants... In feveral inftances, particularly i in 
the frog, the germ may be clearly recognifed in the 
gvum,before fecundation ; its pre-exiftence may be 
concluded in.other cafes, from the manner in 
which. it is. connedted to the ovum when i it firft 
becomes, vifible; for at is agreed on all fides that 
the oyum exilts in the female before fecundation, 
EE 3 fince 
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fince virgin hens lay eggs, &c. © From fuch confi« 
derations thefe phyfiologifts conclude, that the 
germ pre-exifts in all females ; and that thefecun- 
dating liquor is a ftimulus which beftows on it an 
independent life, by awakening it, in a manner, 
from the fpecies of lethargy, in which it would 
otherwife have conftantly remained. 

« The origin of the germs, and the mode of | 
their exiftence in the female; whether they are 
formed anew by the action of life, or are pre- 
exiftent, and inclofed within each other ; or whether 
they are diffeminated, and require a concourfe of 
circumftances to bring them into a fituation favour- 
able for their development ; are queftions, which, 
in the prefent ftate of our knowledge, it is utterly 
impoffible for us to decide. Thefe points have for 
a long time been agitated by phyfiologifts; but the | 
difcuffion feems now to be abandoned by univerfal 
eonfent. | | 

« The combination of the fexes, and the mode of _ 
fecundation are fubjedt to great variety. In fome 
inftances they are united in the fame individual, and 
the animal impregnates itfelf. The acephalous 
mollufca, and the echinus exemplify this ftructure. 
In others, although the fexes are united in each 
individual, an a€t of copulation is required, in 
which they both fecundate, and are fecundated. 
This is the cafe with the gafteropodous mollufca, 


and feveral worms. In the remainder of the 
animal 
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animal kingdom the fexes belong to different indi- 
viduals. | 

‘© The fecundating liquor is always applied upon, 
er about the germs. In many cafes the ova are 
laid before they are touched by the femen; as in 
fome fithes of the bony divifion, and the cephalopo- 
dous mollufca. Here, therefore, impregnation is 
effected out of the body; as it is alfo in the frog 
and toad. But in the latter inftances the male 
embraces the female, and difcharges his femen in 
proportion as fhe voids the eggs. In moft animals 
the feminal liquor is introduced into the body of 
the female, and the ova are fecundated before they 
are difcharged. This is the cafe in the mammalia, 
birds, moft reptiles, and fome fifhes; in the herma- | 
phrodite gafteropodous mollufca, in the cruftacea, 
and infects. The act by which this is accomplifhed, 
is termed copulation. 

‘© In all the laft mentioned orders ova may be 
difcharged without previous copulation, as in the 
preceding ones, But they receive no further de- 
velopment ; nor can they be fecundated when thus 
voided. 

“© The effect of a fingle copulation varies in its 
degree ; it ufually fecundates one generation only ; 
but fometimes, asin poultry, feveral eggs are fe- 
cundated ; ftill, however, they only form one gene- 
ration. 

- © Ina very few inftances one alt of copulation 
EE 4 fecune 
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fecundates feveral generations, which can propa- 
gate their fpecies without the aid of the male. In 
the plant-loufe (apdis) this has been repeated eight 
times; and in fome monoculi twelve or fifteen 
times. | 

“ When the germ is detached from the ovary, 
its mode. of exiltence may be more or lefs complete. 
In moft animals it is connected, by means of veflels, 
to an organiled mafs, the abforption of which nou- 
rifhes and developes it until the period of its birth. 
It derives nothing, therefore, from the body of the 
mother, from which it is feparated by coverings © 
varying in number and folidity. The germ, to- 
gether with its mafs of nourifhment, and the fur- 
rounding membranes, conflitutes an egg, or ovum ; 
and the animals which produce their young in this 
ftate, are denominated oviparous. 

“* In moft of thefe the germ donna in the 
egg is not developed until that part has quitted the 
body of the mother, or has been /aid ; whether it 
be neceflary that it fhould be afterwards fecun- 
dated, as in many fifhes; or require only the ap- 
plication of artificial heat for its incubation, as in 
birds; or that the natural heat of the climate is 
fufficient, as in reptiles, infects, &c. Thefe are 
ftrictly oviparous animals. 

« The ovum, after being fecundated, and de- 
tached from the ovarium, remains in fome animals 
within the body of the meee until the contained, 

7 germ 


ON THE MALE ORGANS OF GENERATION. 425 


germ be developed and hatched. Thefe are fal/e 
viviparous animals ; or ove-viviparous. The viper, 
and fome fifhes afford inftances of this proceds. 

« Mammalia alone are truly viviparous animals. 
Their germ poffeffes no provifion of nourifhment, 
but grows by what it derives from the juices of the 
mother. For this purpofe it is attached to the in- 
ternal furface of the uterus, and fometimes, by 
accident, to other parts, by a kind of root, or infi- 
nite ramification of veflels, called a placenta. It is 
not, therefore, completely feparated from the 
mother by its coverings. It does not come into 
the world until it can enjoy an independent organic 
exiftence, The mammalia cannot, therefore, be 
faid to poffefs an ovum in the fenfe which we have 
aflıgned to that term. 

«€ From the above view of the fubject, genera- 
tion may be faid to confilt of four functions, differ- 
ing in their importance, and in the number of ani- 
mals, to which they belong. 

« ıft, The production of the germ, which is a 
conftant circumftance ; 2dly, fecundation, which be- 
longs only to the fexual generation; 3dly, copulation, 
which is confined to thofe fexual generations, in 
which fecundation is accomplifhed within the body: 

“ Laftly, uterogefation, which belongs exclu- 
fively to viviparous generation.” Lé¢oni2g, pag. 2, 

-and feq. | | OhGr gents 

(B) 
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(B) A fcrotum exifts in all the quadrumana, 
and in molt of the carnivora; in animals of the 
opoflum kind, which have it in front of the pelvis ; 
in the hare, and gerboa; in moft of the ruminating 
genera, and in the folidungula. 

The teftes are placed under the fkin of the peri. 
neum in the pachydermata and the civet; or under 
that of the groin, as in the camel and otter. They 
pafs from the abdomen into one or the other of 
thefe fituations, particularly at the rutting feafon, 
in the bats, the mole, fhrew, and hedge-hog ; and 
in feveral rodentia, as the rat, guinea-pig, porcu- 
pine, beaver, fquirrel, &c. They remain conftant- 
ly in the abdomen in the ornithorhynchus para- 
doxus, and hyftrix, in the elephant, hyrax, the am- 
phibious mammalia, and the cetacea. - 

The tunica vaginalis exifts conftantly in the 
mammalia. As the horizontal pofition of the 
body obviates the danger of herniz, the cavity of 
this covering always communicates by means of a 
narrow canal with the abdomen, in fuch animals as 
have the teftes remaining conftantly in the fcrotum. 
Where thefe glands occafionally pafs out of the abdo- 
men, and return again, the communication is ey : 
broad and free. 


(C) The feminal tubes are collected in fome 
animals into large fafciculi; as in the baboons,. 
moft 
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moft of the large carnivora, the wild boar, and the 
rhinoceros. It is the union of the fepta, which 
divide thefe fafciculi, that conftitutes the corpus 
Hicumori. In moft of the rodentia, and particu- 
larly in the rat, thefe tubes are large and parallel, 
and very eafily feparable. 

The vafa deferentia are ufually enlarged in fize, 
and affume a cellular ftru€ture for fome fhort dif 
tance previous to their termination. The {tructure 
of this part is the moft remarkable in the horfe ; 
where ‘“the vas deferens, in paffing over the blad- 
der, enlarges to the fize of the human thumb ; this 
amplification extends from its entrance into the 
urethra to the diftance of five or fix inches from 
that point, where it wen becomes of its ordinary 
diameter. | 

‘© Theinfide of this enlargement is compofed of 
cells, and fomewhat refembles in conftrudtion the 
cells of the corpus cavernofum penis, pafling in a 
tranfverfe direétion acrofs the tube. In the centre 
of this enlargement pafles the fmall canal of the 
vas deferens; each cell communicates by one, two, 
or more {mall pores with the canal of the vas defe- 
rens, and the cells diminifh as they approach the 
neck*of the bladder, till they are loft 1 in a fmooth 
paflage entering the urethra. 

«© What the purpofe of this ftru€ture is, does not 
appear; it mult retard the paflage of the femen, 
and probably adds fome fluid to it, fecreted from 

the 
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the cells themfelves.” Mr. Crark in Reezs’s 
Cyclopedia, art. ANATOMY oF THE Horse. 

The cells of this part contain a thick white fluid, 
which flows out in abundance on compreflion. 

An analogous {tructure is met with in the ram. 


(D) The following animals have no veficule 
feininales according to Cuvier: the plantigrada, 
except the racoon and hedge-hog ; all the carni- 
vera, and marfupial animals ; the ruminantia, the 
feals, the cetacea, and the two fpecies of orni- 
thorhynchus. ‘Their exiftence or abfence does 
not feem to follow any general law. 
| Ther form and ftructure vary almoft infinitely 
in the different mammalia, where they often termi- 
nate in the urethra by a feparate opening from that 
of the vas deferens. ‘This circumftance, together 
with the fa&t of their containing generally a fluid 
of diferent appearance and properties from thofe 
of the femen, and the glandular ffrufture which 
their coats poflefs in many inftances, militates 
flrongly againft the opinion, which confiders thefe 
veficles as refervoirs of the femen, and inclines us 
to fuppofe with Mr. Hunter, that they add a pe- 
euliur fecretion of their own to the fluid which 
comes from the teftes. 

See Mr. Hunrer’s remarks. on the seh one 
feminales, in his Ob/ervations on certain Partsof the 


Animal Leona), | iP 27% and feq. (ds ET 
In 
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- In the hedge-hog thefe parts are of avait fize, 
much exceeding the volume of the teftes. .. They 
form four or five bodies on each fide, confifting of 
a fmall and infinitely convoluted tube, and open 
feparately into the urethra. The rodentia are 
generally diftinguifhed by the great fize of their 
veficles. Thefe parts in the guinca-pig are long, 
uniform, cylindrical cavities, containing generally a 
firm cheefy matter. In the boar they are very large, 
and of a lobulated ftructure ; a common excretory 
du& receives the branches from the lobes. In the 
horfe, they form two large and fimple membranous 


bags, opening near the vafa deferentia, but fepa- 
rately. 


(F) In the quadrumana and bats the penis 
hangs loofe from the pubis as in man. In moft 
of the other mammalia it is contained in a fheath of 
the integuments, which extends nearly to the navel, 
This fheath has an adduétor and a retractor mulcle. 
The penis is generally folded when drawn within 
the fheath, on account of its length. In fome ani- 
mals it turns back, when it has reached the front 
of the pubis, and pafles out near the anus ; this is 
the cafe with the guinea-pig, marmot, and {quirrel. 
It goes directly backwards from the beginning in 
the hare, rat, dormoufe and opoflum, where the 
prepuce is found clofe to the anus. 

The corpora cavernofa form a cylindrical ring 


in 
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in the kanguroo; and the urethra pafles in the 
‘centre. 

Mr. B. CLark has given us the following inter- 
efting obfervations on the penis of the horfe, in his 
defcription of the anatomy of that animal in the 
end vol. of Rexs’s Cychpedia, art. ANATOMY 
OF THE Horse. 3 iit 

“ We have remarked that the penis of the 

horfe poffeffes a voluntary power of ereétion, not 
known to the human, nor perhaps to moft other 
animals. . This power is exerted on making water, 
and though the erection is not very confiderable, _ 
it is yet fuflicient to bring the penis from its fheath, 
which is effected apparently by its increafed gravity 
from blood accumulating in the cavernous cells of 
this part. After ftaleing this femi-ere€tion of the 
penis fubfides, and it is again retra&ted within the 
fheath. This operation, though occurring daily to 
the fight of every one, has not, it is apprehended, 
been noticed by any veterinary writer. 

« The urethra of the horfe is mufcular from 
one extremity to the other, being formed on the 
outfide of ftrong tranfverfe flefhy fibres, and fup- 
ported by a ftrong ligament. 

*¢ In the glans of the penis, immediately over the 
opening of the urethra, externally, there is a large 
cell or cavity, fmooth on the infide, and lined with 
a membrane which fecretes a brown unétuous fub- 
ftance for the lubrication of the penis, and defend- 


ing 
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ing it from the corrofive effects of the urine ; 
another cell of a fimilar defcription with the former 
is obfervable, on the fide of the urethra, and near- 
ly furrounding it; it is feparated from the former 
by a membranous partition. 

_ The apparently unctuous fecretion above de- 
{cribed is mifcible with water; it burns, however, 
in the fire like an oily fubftance, and is not foluble 
‚ in fpirits of wine or nitrous acid, nor does it dry on 
expofure to the air during feveral weeks. 

“© There is nothing refembling a frenum to the 
penis of the horfe. 

« The cavernous body has no longitudinal 
_feptum. 

“ Another fingularity in the genital parts of 
this animal is, that there is an immenfe congeries of — 
veins, lying on the back of the penis, which are 
filled during copulation, forming an elevation 
nearly as large as the penis itfelf; thefe veins 
communicate with both the cavernous and {pon- 
gious bodies.” 


(F) The teftes of birds confift of a congeries 
of feminal tubes analogous to thofe of the mam- 


~ malia.. 


(G) Dr. Hooper ftates that he has never 
found any diftinction of fex in thefe worms ; but 
that they all poffefs the parts defcribed as belonging 
to the female. 

See 
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' See the account compiled by him in the Mem. 
of the Lond. Med. Sec. vol. 5, p. 234. Yet Dr. 
Baiuuie has given a figure of the male worm, 
fimilar to that of Tyson; but it is copied from 
Werner. Fafie. 4, pl. o, fig. 2 and 4. The 
reprefentation of Cuvizr agrees with that of Dr, 
Hooper. Légons d’ Anat. comp. tom. 5, p. 187. 


ar 


CHAPTER XXIV. 


N ON THE FEMALE ORGANS OF GENERATION. 


§ 330. An ovarium* is the moft effential and. 
univerfal of all the female parts of generation: 
In addition to this, thofe animals which breathe by 
means of lungs, as well as fome fifhes, and feveral 
white-blooded animals, have alfo oviducis, (Fallo- 
pian tubes, &c.) or canals leading from the ovarium 
to the uterus: and laftly, thofe, at leaft, which are 
impregnated by a real copulation, poflels a vagina, 
or canal connecting the uterus to the external or- 
gans of generation. 

In birds, all the parts, which we have juft men- 
tioned, are fingle. Some cartilaginous fifhes have 
two oviducts; beginning, however, by a common 
opening, and terminating in a fimple uterus. ‘he 
human female, as well as that of many other mam- 
malia, has two ovaria, with an oviduct belonging to 
each ; a fimple uterus, and vagina. The females of 
this clafs, in feveral other inftances, poflefs an ure- 
rus bicornis: and in fome cafes the generative or- 
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See note (A) at the end of the chapter. 
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gans are double throughout ; that is, there are two | 


uteri, and, at leaft for fome extent, a double va- 
gina. 


(A) MammMatta. 


§ 331. Of the external female fexual organs 
in this clafs, the clitoris is found moft univerfally 
and invariably’; for it exifts even in the whales’, 


and probably is wanting in no other inftance than , 


the ornithorynchus *. 
As this organ, in its general {tructure, bears con- | 


fiderable refemblance to the male penis, it contains © 
a {mall bone in feveral fpecies of mammalia, as the © 
marmota citillus, the racoon (ur/fus lotor_), the lionefs, 
the fea-otter, &c. In the opoflum it poflefles a bi- 


fid glans, like that of the penis. The analogy be- 


tween the two organs is carried fo far in the lori 
(lemur tardigradis ), that the urethra runs through 


* Linnevs confidered this organ to be a mie mark off 
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diftin&ion between the human female, and that of the fimiz : Ke 
whereas inthe latter animals it is generally remarkably large. _ 
I found it of very confiderable magnitude in a mandrill ( Pa-_ 


pio maimon ), which I lately diflected. 

* Tyson’s Anat. of a Porpeff, tab. 2, fig. 3. 

In a balena boops of fifty-two feet in length, this part was 
very large, even in proportion to the monftrous fize of the 
animal. 


3 Home in the Philof. Tranf, 1802, p. 81. 
the 
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the organ, and terminates on its anterior extremity *. 
In the rat, the domeftic moufe, the hamfter, &c. 
the clitoris and the orifice of the urethra are placed 
at fome diltance from the vagina, and in front of 
that part. This ftru€ture has fometimes been 
miftaken for a preternatural hermaphrodite for- 
mation *. (See note (B). 


§ 332. A true hymen, or one at leaft, which in 
form and fituation refembles that of the human 
fubject, has been obferved in no other animal. The 
well-known membranous valve, covering the ori- 
fice of the meatus urinarius in the vagina of the 
mare, can by no means be confidered as a hy- 
men® (See note (C). 


_* Aupeserr Hif. Nat. des Singes, tab. 2, fig. 8, of the 
anatomical figures. 

° J. J. Doser, in Nov. Ziterar. Maris Balthici, 1698, p. 
238. 

Jo. Fassr, in his remarks on F. Hernanpez, Plantar. 
&c. Mexicanar. Hiflor. p. 547. 

° Rurnı,p. 164. Dausenron, tom. 4, tab. 4, fig. 2; 
and tab. 8. 

BouaGELAT, loco citato, p. 383. 

Brucnone, Mem. de P Acad. des Sc. de Turin, tom. 4, ps 
405. 

The defcription of a fimilar part in the manati of Kamtf- 
chatka (trichechus manatus) may be feen in the Nev. Comment. 
Acad. Petropolitan. tom. 2, p. 308. 
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§ 333. The vagina of quadrupeds is diftin- 
guifhed from that of the human fubjec&t by two 


chief characters: its direétion, and the ftru@tute of 


its internal furface. In confequence of the form and 
pofition of the pelvis, this canal lies in the fame axis 


with the uterus, or at leaft with the neck of that 


organ. The glandular membrane, which confti- 
tutes its internal coat, forms none of thofe extremely 


elegant tranfverfe plaits, which diftinguifh it in the — 
human female, but is merely folded longitudinally. 
If tranfverfe folds exift in any inftance, they are © 
either confined to the immediate neighbourhood of — 
the external opening, as in the mare; or, if they © 
extend farther, as in the mie, they do not poflefs — 
that regular arrangement, or beautiful formation, 


which are difplayed in the human female’. 


zu 


er 


7 A reprefentation of the vagina of the mare laid open, — 


may be feen in Dausenton, tom. 4, tab. 4, fig. 2. 


‘That of the cow, in Nic. Horoxen, Anat. Secundine Vitu- ; 
ine, Ultraject. 1675, 8vo, fig. 3; and in J. G. Estruarp, — 
over het verlofen der Koeijeu, Amfterdam, 1793, 8vo, — 


tab. t+ 


# 


Of the ewe, Fas. AB ÄQUAPENDENTE, de formato Fetu, tab. 


17, fig. 35, and 36; and De en de Mulierum Organis; 


tab; 20: 
Of the hind, DavrexTon, tom. é tab..17. 
Of the rat, ibid. tom. 7, tab. 38, fig. 3. 
Of the genet, (viverra genctta) ibid. tom. 9, tab. 37» fig. 2 
Of the panther, ibid. tab. 16. 
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§ 334. The ftruature and form of the uterus 
vary very confiderably in this clafs. In no inftance 
does it poffefs that thicknefs, ner has its parenchyma 
that denfity and toughnefs, which are obferved in 
the human female‘. Of thofe which I have dil- 
fected, the fimia /ylvanus had comparatively the 
firmeft uterus. The two-toed ant-eater came the 
next in order in this refpect. But in the greater 
number of mammalia, this organ is thin in its 
coats, refembling an inteftine in appearance, and 
provided with a true mufcular covering. 


§ 335. The variations in form of the impreg- 
nated uterus may be reduced to the following 
heads : 

1. The fimple uterus without horns (uterus /im- 
plex), which is generally of a pyramidal or oval 
figure. ‘This is exemplified in thofe animals, where 
we have ftated that it poflefles thick coats. Its 
circumference in fome fimiz prefents a more trian- 
gular form than in the woman: and towards the 
upper part, in the neighbourhood of the fallopian 


® «“ The human uterus, fays Haver, is different from 
that of all animals which I have dıffeted. In quadrupeds 
this organ is a true mufcle, fomething like the &fophagus. 
It is thicker in man, than in any anımal.” Element: Phifiol. 
tom. 7, pt. 2, p- 56. 


FF 3 tubes, 
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tubes, there is an obfcure divifion into two blind 


facs°, (as in the gibbon, or long-armed ape): this 


diftinction is more ftrongly expreffed in the lori, 
(lemur tardigradus ), fo as to form a manifeft ap- 
proach to the wterus bicornis™. 

2. A fimple uterus with ftraight or convoluted 
horns (uterus bicornis). ‘They are ftraight in the 
bitch ", in the bats of this country, in the fea-otter, 


feal, &c.**: fomewhat convoluted in the cetacea ", 


mare '‘, and hedge-hog, and {till more tortuous in 
the bifulca ™. SION | 
3. A double uterus, having the appearance of 
two horns, which open feparately into the vagina : 
this is feen in the hare " and rabbit ”, (uterus die 
plex). | 


4.. A double uterus, with extraordinary lateral 


9° DAUBENToN, tom: 14, tab. 5 fig. 2. 

®. Ibid.tab: 315. fig. 4. 

" VESALIUS, p. §85, ed. of ı555. 

” Davusenton, tom. 9, tab. 16, of the panther; tab. 33, 
of the civet ; tab. 37, fig. 2, and tab. 38, 39, of the genet; 
tom. 13, tab. 51, of the feal. 

A Py sony-tab:23 ig: 

4 La Fosse, tab. 45, 46. 

* Itis reprefented in the fheep, by De Graar, tab. 20. 

In the cow, by Honoxen, fig. 29, 30; by Esernarn, 
tale. ne | 
© DAUBENTON, tom. 6, tab. 45. 

” De Graar, tab. 25; Dausenron, loc. cit. tab. 56. 
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convolutions, is met with in the opoflum and kan- 
guroo , (uterus anfructuofus ). (See note (D). 


§ 336. Thefe various forms undergo different 
changes in the pregnant ftate. 

The alteration in the fimple uterus is, on the 
whole, analogous to that which occurs in the hu- 
man female. 

The pregnant uterus bicornis fuffers a different 
change in thofe animals, which bear only one at a 
time, from that which it undergoes in the mu/ti- 
para, ‘The fetus of the mare is confined in its 
fituation to the proper uterus”. In the cow it ex- 

‘tends at the fame time into one of the horns, which 
is enlarged for its reception”. In thofe, on the 
contrary, which bring forth many young at once, 
as alfo in the double uterus of the hare and rabbit, 
both cornua are divided by contracted portions 
into a number of pouches correfponding to that of 
the young; and where thofe horns are flraight 
in the unimpregnated ftate, as in the bitch, they 
become convoluted ', | 

The 


or 


8 Tome, inthe Pbilof. Tranf. for 1795, tab. 18, fig. 1; 
tab. 19, fig. 3. 
13» Ruını, pag. 181, et feg. Fax. AB. AQUAPENDENTE, 
tab..20, 21. 
» Honoken, fig. 1, 6, 31; Eneruarp, tab. 9, 10, 
» Fas, AB AQuAPENDENTE, tab. 28, of the bitch. 
FF 4 Id. 
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„The uterus of the opoflum and kanguroo,fuffers 
the leaft change from its ufual appearance in the 


impregnated ftate. For thefe ftrange animals bring 


their young into the world fo difproportionately 
imall, that they appear like early abortions. (See 
note (E). | 


§ 337. The Fallopian tubes are convoluted upon 
each other in a kind of knob in fome inftances, as 


the fimia [ylvanus, and ftill more remarkably in the. 


opoflum. The imbriz are fometimes fhaped like a 
funnel, as in the rabbit. 


§ 338. The ovaria are generally of an-oval 
form, and have the ovula Graajiana buried in their 
parenchyma. ‘Thefe velicles, however, projet ex- 
ternally in fome cafes, asin the pig; where the 
ovaries appear tuberculated on the furface?. Inthe 
hedge-hog they are quite loofe and feparate, fo that 
the ovary refembles a bunch of grapes, and thereby 
approaches to the ftruCture of the bird, 

The number of veficles appears to accord on the 
whole with that of the young, which a mother is 
capable of producing during her life”, And the 

corpora 
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Id.tab. 24, ofthe pig: alfo Dausenton, tom. 5, tab. 20. 

Fag. AB AQUAPENDENTE, tab. 29, of the moufe, 

Id. tab. 30, of the guinea-pig. 

* WaisBere, in the Comment. Soc. Reg. Scient. Gaetting, 
tom. 4, p. 69. 

4 Hunter, in the Philof. Tranf: vol. 77, p. 233. 
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corpora lutea, which have received this name from 
their colour in the ovaries of the cow, are probably 


never found in the quadruped, except after impreg- 
nation +, 


(B) Birps. 


§ 339. The female organs of generation in this 
clafs may be moft conveniently arranged under three 
‘divifions; The external parts, including the c/oaca ; 


The wild and domefticated races of the fame fpecies of 
animals differ very remarkably in their fertility ; which dif- 
ference furnifhes a new and {trong argument againft the fup- 
pofed pre-exiftence of previoufly formed germs in the female 
ovary. The domettic fow brings forth commonly two litters 
in the year, each of which coniifts, perhaps, of twenty young 
ones. The wild animal, on the contrary, becomes pregnant 
only once in the year, and the number of its young never ex- 
ceecs ten. Both reach about the fame ages viz. twenty 
years. 

A fimilar difference is found to obtain between the tame 
and wild cats; as alfo between the domeltic dove and the 
wood-pigeon. How fhou'd thofe domeftic animals, which 
defcend from the original wild ftock, produce fuch a re- 
markably greater number of young ones, if thefe are merely 
to be evolved from germs, which have exifted fince the firft 
creation of things? 

* I have fhewn.in the Comment. Soc. Goetting. that corpora 
lutea may be formed in the ovaria of virgins, as empty ca- 
lices are fometimes met with in thofe of birds; and have 
alfo pointed out under what circumftances this takes place ; 
tom. 9, p- 309, 


the 
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the tubus genitalis (ovidu&t) refembling an inteltine 5 


and laftly, the ovarıum, which is almoft entirely’ 


feparate from the latter part. 

As the general ftructure of thefe parts is very 
uniform in all birds, we may take as an example, the 
moft familiarly known fpecies, the hen’, 


§ 340. The external opening of the genitals 
confifts of a zranfverfe flit behind the ofla pubis, 


which do not form a fymphyfis : this is larger in the | 
hen than in the cock; and its fmaller anterior la- 


bium is covered by the larger pofterior one (vela- 
brut). 

This flit leads to the cloaca, in which feveral 
organs open, (§ ı14). Ihefe are the rectum; 


the two ureters on the prominent margin of that 


part; the vagina on the left; behind whieh, and 
on the upper part of the cloaca, there is the bur/a 
Fabricit°. 

§ 341. 


s For the fake of brevity, I refer once for all in this de- 
feription of the generative organs of birds, to the excellent 
delineations by ULmus in ALprovannı’s Ornitholog. tom. 2, 
p. 209, ed. of 1637, and by De Graar, tab. 18. 

6 The opinion of the celebrated anatomilt, whofe name 
this myfterious organ bears ; that it receives and retains the 
femen of the cock, is refuted by this, among other circum- 
ftances; viz. that the part in queftion is found alfo in the 
cock, where it is adually much larger than in the hen: nays 
if 
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§ 341. Inthe zubus zenitalis, which confider- 
ably refembles an inteftine, and is really on the 
whole very uniform in its appearance, we may, 
however, diftinguifh three parts. The vagina; the 
proper uterus ; and the oviductus: the latter part 
terminates in the infundibulum, which is very diffe- 
rent in its {tru€ture and appearance, 


it is often fo fmall in the latter, that its very exiftence has 
lately been denied. This, however, is going too’ far. For: 
I have never failed in finding it, at Ieaft in young hens; 
although it 1s fometimes no lon ger than a barley-corn, and 
inftead of being loofe, as in the cock, is clofely invefted by 
cellular fubftance, fo that its demonftration requires fome 
care and attention. The opening, by which it may be in- 
flated, is found on the fuperior furface of the cloaca, behind 
the termination of the reétum, and on the front edge of a 
{mall eminence (/cutellum), the fize and development of 
which feem to be in an inverfe ratio to thofe of the burfa. 

From all the obfervations, which I have been able to 
make on this part (which Perrauut very inappropriately 
termed /e troifieme cecum) I am led to conclude, that the 
funétion, which forms its final ufe, muft belong to the male, 
and that it is only to be confidered as 4 mechanical rudi- 
ment in the hen, thereby affording another example of the 
union of the two principles in the formative impulfe. (See 
$ 37, and the laft note but one in that paragraph). 

In the prefent inftance the teleological principle is mani- 
fefted in the burfa of the cock, and the mechanical in that of 
the hen. In the breafts, on the contrary, the cafe is ree’ 
verfed: the teleogical principle prevails in the female fex, 
where the final ule or purpofe of the glands is difcerned ; 
and thefe parts are formed in the male, merely as rudiments 
in compliance with the mechanical principle. 


The 
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The vagina is about one inch and a half long, 
and very extenfile : it follows a tortuous courfe. 

The zterus is about the fame length, but larger, 
and thicker in its parietes; and folded ERAN 
(See note (F). 

The oviductus (in French Ja portiére) appears 
like a continuation of the laft mentioned part : it is 
about one foot and a half long, convoluted like an 
inteftine, and, though flightly contra¢ted at inter- 
vals, on the whole conical, fo that it decreafes in 
diameter to the infundibulum. Its internal coat is 
covered with innumerable papille, which fecrete 
the white of the egg ; and the whole tube is con- 
nected above to the {pine by a kind of RATE 
(mefometrium or meferaon uteri). 

It opens by its fmall end into the infundibulum, 
which is an expanded part, analogous to the fim- 
briated extremity of the Fallopian tube, for receiving 
the yolk from the ovarium. This infundibulum is 


formed of a delicate membrane, with a very ele-. 


gantly folded margin; which Is conneéted behind 
to the uterus by means of a round tendinous 
cord. 


-§ 342. The ovarium, refembling in its appear- 
ance a bunch of grapes, lies under the liver, and 
contains in a young laying hen about five hundred 
yolks, varying in fize froma pin’s head, to their 
perfect magnitude: the largeft always occupy the 

2 external 
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external circumference of the part. Each yolk is 
inclofed in a membrane (calyx) which is joined 
to the ovarium by means of a fhort ftalk or pedicle 
(petiolus). A white fhining line forms on the 
calyx, when the yolk has attained its complete 
magnitude. The membrane burlling in this part, 
the contained yolk efcapes, and is taken up by the 
infundibulum in a manner, which we cannot eafily 
conceive’. It then paffes along the oviduct, and 
acquires in its paflage the white and fhell. The calyx 
on the contrary remains connected to the ovarium ; 
but it contraéts and diminifhes in fize, fo that in 
old hens, which have done laying, the whole ine 
ternal organs of generation nearly difappear. 


7 Werrer Cicute aquatice Hiftoria et Noxe. p. 173. 

This forms one of the many inftances in the animal eco» 
nomy, of remarkable and peculiar motions, which cannot be 
referred to any of the general vital and motive powers, as 
‘contrattility, irritability, &c. acegrding to the phyfiological 
notions, which have been hitherto affixed to thofe terms. 
Hence I have arranged them as fpecimens of a peculiar 
principle or vita propria, without prefuming to give any 
explanation of the fubjet. This term will ferve to denote 
and difinguifh them until the received opinions on the 
above-mentioned general vital powers fhall have been fo far 
altered or modified, as to include thefe peculiar cafes. I 
have entered more fully into this fubject in my “ Cure ite- 
rate de vi vitali fanguini denegandd, vild autem proprid fol:- 
dis quibufdam Corporis Humani partibus adferendd. Goettin- 
gen. 1795, 4t0. 


(C) AM- 
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(C) AmpuHipia. 


§ 343. The tortoife has a manifeft clitoris, lying 
inthe cloacae The uterus, oviduct and ovarium 
have on the whole much analogy with thofe of 
birds; but all thefe parts are double, and have 
two openings into the cloaca°. The two uteri 
are thick and flefhy, while the oviduéts are thin and 
delicate. | | 


§ 344. The frogs of this country havea large 
uterus divided by an internal partition into two 
cavities, from which two long convoluted oviduéts 
arife, and terminate by open orifices at the fides of 
the heart. The ovaria lie under the liver, fo that 


it is difficult to conceive how the ova get into the 


above mentioned openings. The uterus opens into 
the cloaca °. 
The toads have not the large uterus ; but their 


oviducts terminate by a common tube in the. 


cloaca °°. 


§ 345. The lizards of this country have on 


® Carnes, tab. 6, fig. 9, 10. 

* Röseı, tab. 6, fig. 2, tab. 7 8. 

* Ibid. tab. 21, fig. 24. 

The ftructure is the fame in the rana pipa (Surinam toad). 
See Camrer’s Smaller Writings, vol. 1, pt. 1, tab. 3, fig. 1. 
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the whole a fimilar ftru&ture to.that of the laft men- 
tioned animals. ‘Their oviducts are larger, but 
fhorter, and the ovaria contain fewer.ova. | 


§ 346. Female ferpents have double external 
openings of the genitals for the reception of the 
double organs of the male (fee § 346). The ovi- 
ducts are long and much convoluted. ‘The ovaria 
refemble rows of beads, compofed of yellow ve- 
ficles, _ ' 


(D) Fistes, 


$ 347. Wefhall take the torpedo and the carp 
as examples of the two chief divifions of the clafs, 
as we did in fpeaking of the male organs "'. 

In the former fifh"’ there are two uteri, communi- 
cating with the cloaca by means of a common 
vagina. ‘The oviduéts form one infundibulum, 
which receives the ova as they fucceflively arrive at 
maturity. Thefe are very large in comparifon with 
thofe of the bony fifhes. The yolk, in its paflage 
through the oviduct, acquires its albumen, and 
fhell. The latter is of a horny confiftence, and is 


™ CavoLIni, loco citato. 
” Lorenzini, tab. 3, fig. 1,2, alfo Monro’s Phyfology 
of Filbes, tab. 2 and 13, of the fkate. 
| known 
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known by the name of the fea-moufe °. It has an 
elongated quadrangular figure, and its four corners 
are curved and pointed in the fkate, while they 
form horny plaited eminences in the fharks ™*. 
The fecretion of the albumen, and the’formation 
of the fhell are performed by the papillous inter. 
nal furface of the duct; and chiefly by two glan- 


dular fwellings which appear towards its anterior 


extremity in the fummer months, while the pe 
are being laid '"°. 

The ftructure is much more fimple in the carp, 
and probably alfo in the other oviparous bony fifhes. 
The two roes occupy the fame pofition as the foft 
roe of the male does ($ 327). They are placed at 
the fide of the inteflines, liver, and fwimming 


bladder, as far as the anus. They confift of a deli- 


cate membrane inclofing the ova, which are all of 
one fize, and extremely numerous (more than 
200,000 in the carp) ; and terminate by a common 
opening behind the anus. (See note (G). 


= W.G. Tixesius, on the horny Eggs of Fifhes, or Sea- 


mice, as they are commonly called. Leipzig. 1802, 4to. tab. 


49500 | 
“ J. Hermann, Tabula Affınitatum Animalium, p. 279. 

*S Thefe temporary organs were known toArisToTLe, who 
called them breafts. See alfo Ronpever de pifcibus marinis, 
p- 380. Corrins, vol. 2, tab. 43. Monro and Tivesiuvs, 
loc. citat. 

PIBETIT, loc. cat. 


(E) In- 
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(E) Insects. 


§ 348. We fhall here notice the two fnecies 
only, which were mentioned in the former chap. 
ter”, 

Fach of the large ovaria of the gryllus verruci 
vorus contains about fifty ova difpofed in bundles. 
The two organs are connected together at their 
pofterior extremities, and open between the two — 
fheaths of a part by which they are difcharged from 
the body *. 

In the filkworm moth” on the contrary, the 
ovarıum refembles four rows of pearls: each row 
contains about fixty ova, which are laid from the. 
end of the abdomen after paffing through a fhort 
duct; which has, however, connected with it feveral 
veficular procefles of uncertain ufe. 


(F) VERMES. 


§ 349. We fhall defcribe here the female ge- 
nitals of thofe two animals only, whofe male organs 
were noticed in the preceding chapter *°. 


eee 


7 In the works quoted in note 12, § 328, delineations of 
the female organs of generation of the infeéts there mention- 
ed, will be found. ~ 

** Rosen, doc. citat. tab.g, fig. 3. 

9 Mauricui, tab. 12, fig. I, 2. 

7° For an account of thefe parts in fome other genera, fee 
the works quoted in note 15, § 329. 
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The opening of the genitals of the female round- 
worm (afcaris lumbricoides) is fituated near the 
middle of the body, and leads to a fhort canal, 
which ‘divides into two tubes. Thefe gradually cone, 
tract into two flender threadlike oviduéts; which 
are very long and varioufly convoluted *. It happens 
occafionally that the integuments of the worm 
burft and fome turns of the dué protrude : thefe 
have been miftaken for young worms, and have: 
given tife to the erroneous notion that the animal’ » 
is viviparous. (See note (Fi). 

‘ The ftru&ture of the parts: is very fimple in: be 
cuttle-fifh. There are two ovaria, containing ova’ 
of various fizes; and a common tube leading to the 
anus. (For an account of the organs of genera- 
tion in fome others of the lower clafles, fee 1 note, 


Rn 


ı Tyson in the Phibf. Tranf. vol. ar fig. 2, or in’ en 
works. London, 4to. 3751. 

(The fame parts have alfo on ad by 2c 
Hooper, in the Memoirs of the London Medical Society, vol. 5, . 
and by Dr. Baırrız in his elegant Fa/cicult of Morbid Anatomy.- 8 
Fafcic. 4, pl. 9, fig. 3 and 5. T.) | 

3 Turs. Neepuam, Nouvelles Obf. Microfc. tab. 2. 

Compare with this, the delineations by Lister, which 
indeed are fomewhat different. Conchylior. bivaly. exercit, Anat. 
Tertia. Lond. 1696, 4to. tab. ı, fig. 10; and by SwAM-.. 
MERDAM, tab. 52, fig. 10. 
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Additional Notes to the Twenty-fourth Chapter. _ 


(A) Ovaria are found in the females of all 
animals where the male pofleffes e/ficles : but their 
ftruälure isin general more fimple than that of the 
latter glands, particularly in the firft clafs. Thefe 
bodies were formerly called the female tefticles ; 
but the term ovary is much preferable, as it denotes 
the function which the parts perform in the ani- 
mal economy. For, if the office of thefe bodies 
be at all dubious, when their ftructure is confidered 
in man and moft of the mammalia ; their organi- 
zation is fo evident in the other claffes, that no 
doubt can be entertained refpecting their, phyfi- 
ology. It is manifeft in all. thefe, that the ovaria 
ferve for the growth and prefervation of the germs 
or ova, which exift in thefe, bodies, completely 
formed before the a& of copulation. Analogy 
leads us to conclude that thefe bodies have the fame 
office in the mammalia; and thus our explanation 
and illuftration of this moft interefting part of 
phyfiology are entirely derived from refearches in 
comparative anatomy. | 


(B) In confequence of the horizontal pofition 
of the body of quadrupeds, the clitoris is at the 
under margin of the orifice of the vagina, inftead 
of the upper one, as in women. 

GG 2 It 
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It is much larger in the fimie than in women. 
The Lemur (macauco), the carnivora, and moft of 
the rodentia have it alfo very large. 

None of the mammalia poffefs nymphz ; and 
there is general merely a thin border of the integu- 
ments inftead of labia pudendi. 


(C) Cuvier confiders the opening of the urethra 
as forming the diftin&ion in quadrupeds between 
the vulva and the vagina; now this aperture is 
fituated in many animals at a confiderable diftance 
within the external opening of the genitals. _ 

There is a contracted circle in this fituation in 
the otter, dog, cat, and ruminating arimals, which 
he confiders as analogous to the hymen. He men- 
tions alfo the exiftence of a confiderable fold in the 
bear and hyena, in this fituation ; and that he has 
found a manifeft hymen in the hyrax. According 
to the fame author, the mare and afs, and fome of 
the fimix have an analogous ftructure: Hence, 
he concludes, that the hymen is not a part exclu- 
fively peculiar to the human fpecies. Légous 
d’Anat. comp. tom. 5, p. 128, 133. It appears, 
however, clearly from his own defcriptions that the 
parts in the above-mentioned animals only bear a 
remote refemblance to the human hymen. 


(D) As the procefs of generation in thefe 


fingular animals deviates very confiderably, in fome 
of 
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of its parts, from the fame funtion as obferved in 
the other mammalia, a confiderable difference is 
found in the generative organs: of which, as the © 
fubjeét is a very interefting one, 1 fhall prefent the 
reader with a more detailed defcription, from the 
paper of Mr. Home, in the Philofophical Tranfac- 
tions for 1795. 

“ The vagina (of the kanguroo) is about an ach 
and a half in length, beyond which it is divided 
into two feparate canals, and on the ridge, which 
lies between them, opens the meatus urinarius. 

“ Thefe two canals are extremely narrow for 
about a quarter of an inch in length, and their 
coats at this part very thick, but afterwards 
they become more dilated; they diverge in 
their courfe, and pafs upwards for nearly four 
inches in length; they then bend towards each 
other, fo as to terminate Jaterally in the two angles 
of the fundus of the uterus, of which they appear 
to be an uniform continuation, 

« The uterus itfelf is extremely thin and mem- 
‘branous, and its coats infundibular in its fhape, 
and fituated in the middle fpace between thefe 
canals; it is largeft at its fundus, and becomes 
{maller and fmaller towards the meatus urinarius, 
where it terminates; the uterus at that part in the 
virgin ftate being impervious. 

<< The fame internal membrane appears to be 
continued over the inner furface of the uterus and 

GG 3. lateral 
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lateral canals ; it is thrown into feveral folds, form- 
ing longitudinal projecting ridges; one of thefe 
conititutes a middle line, extending the whole 
length of the uterus, and dividing it into two equal 
parts. 

« The ovaria, as well as the fimbriz, both in 
appearance and fituation, refemble thofe of other 
quadrupeds ; the fallopian tubes follow nearly the 
fame courfe to the uterus, but a little way before 
they reach it they dilate confiderably, forming an 
oval cavity ; the coats of this part are alfo much 
thicker than thofe of the reft of the canal, and they 
are fupplied with anunufual number of blood-veffels, 
giving thefecavities a glandular appearance. The fallo- 
pian tubes after having formed thefe oval enlargements 
contract again, and pafs perpendicularly through 
the coats of the uterus at its fundus, and terminate 
‘in two projecting orifices, one on each fide of the 
ridge formed by a fold of the internal membrane. 

«© In the impregnated ftate, the uterus, and two 
jateral canals have their cavities very much in- 
creafed in fize; but that of the uterus is the moft 
enlarged: the communication between thefe canals 
and the vagina is completely cut off, by the con- 
flri€ted parts clofe to the vagina being filled with a 
thick infpiffated mucus; and in this ftate of the 
parts there is an orifice very diftinctly to be feen, 
clofe to the meatus urinarius, large enough to 
admit a hog’s briftle, leading directly into the ute- 

TUS, 
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rus, where in the virgin ftate no fuch paflage could 
be obferved. | 
“ Immediately after parturition, the parts are 
neatly brought back into their original ftate: the 
only circumftance deferving of notice is, that the 
opening leading direétly from the uterus to the 
vagina, which is not met with in the virgin ftate, 
after being enlarged by the paflage of the foetus, 
forms a projecting orifice, and almoft wholly con- 
ceals the meatus urinarius. 
« Were we to confider the uterus and its ap- 
pendages in the unimpregnated ftate, the two lateral 
canals would appear to be the proper vagina, parti- 
cularly as they begin at the meatus urinarius, which 
is commonly placed at the entrance of the proper, 
or true vagina, and receive the penis in coition, 
the end of which is pointed to fit it for that pur- 
pofe; in fome fpecies of the opoflum the male 
has a double glans, each of them pointed, and 
diverging from the other, fo as to enter both 
canals. But when we find thefe canals in the im- 
pregnated ftate, forming with the uterus one 
general refervoir of nourifhment for the foetus, and 
all communication during that period between 
them and the vagina cut off, we confider them 
more immediately as appendages to the uterus 
than the vagina.” 
In the opoflum (didelphis marfupialis), the 
vagina divides, as it approaches the uterus, into 
GG 4 two 


An 
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two tubes: and the meatus urinarius opens at the: 
point of divifion. From each tube a canal com- 
mences, which runs outwards, and then returns 
in the fame courfe to open into a middle cavity 3 
from which the cornua uteri arife. The changes 
which thefe parts undergo in the impregnated ftate 
have not hitherto been afcertained. 


(E) The paflage of the foetus, in the opoffum 
tribe and the kanguroo, from the cavity of the 
uterus into the falfe belly, where it adheres by its 
mouth to the nipple, prefents one of the moft fin- 
gular and interefting phenomena in the whole 
circle of comparative anatomy. Phyfiologifts have 
not yet afcertained, whether the embryo poflefles, 
at any period, a conneétion with the uterus fimilar 
to that which is obferved in the other mammalia : 
but it appears very probable, that the procefles, 
which follow the paflage of the ovum from the 
ovarium, are entirely different in thefe animals, from 
thofe which take place in the other mammalia. 
Neither has the precife period, at which the foetus 
enters the falfe belly, been hitherto fhewn. 

The following ftatement of the fubjeét, as far as 
it is at prefent known, is derived from Mr. Homx’s 
paper. | 

The uterus and lateral canals, in their pregnant 
ftate, are diftended with a very adhefive jelly of a 

| bluifh 
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bluifh white colour; which alfo fills the oval en- 
largements of the fallopian tubes. 

‘* In the cavity of the uterus, fays Mr. Home, 
I detected a fubftance, which appeared organized ; 
it was enveloped in the gelatinous matter, and fo 
fmall as to make it difficult to form a judgment 
refpecting it; but when compared with the foetus 
after it becomes attached to the nipple, it fo 
exactly refembled the backbone with the pofte- 
rior part of the fkull, that it is readily recognized to 
be vec fame parts in an earlier itage of their form- 
ation.’ 

This fubftance is reprefented in plate 20, fig. 2; 
but the engraving does not, in my opinion, poffefs 
the flighteft fimilitude to the parts mentioned by 
Mr. Home. X 

The fize of the foetus at the time it leaves the 
uterus is not yet afcertained. The fmalleft, which 
has been hitherto found in the falfe belly, weighed 
twenty-one grains; and was lefs than an inch'in 
length. In another inftance it was * thirty-one 
grains in weight, from a mother of fifty-fix pounds. 
In this inftance the nipple was fo fhort a way in the 
mouth, that it readily dropped out, we muft there- 
fore conclude that it had been ni recently attached 
to it. 

« The foetus at this period had no navel iii 
nor any remains of there ever having been one; it 
could not be faid to be perfectly formed, but thofe 


parts 
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parts which fit it to lay hold of the nipple were. 
more fo than the reft of the body. The mouth was ; 
a round hole, juft enough to receive the point 
of the nipple; the two fore-paws, when com-' 
pared to the refl of the body, were large and ftrong, 
the little claws extremely diftin@ ; while the hind- 
legs, which are afterwards to be fo very large, were. 
both fhorter and fmaller than the fore ones.” 

« The mode in which the young kanguroo pafles , 
from the uterus into the falfe belly, has been matter. 
of much fpeculation; and it has even been fup- 
pofed that there was an internal communication 
between thefe cavities; but after the moft diligent 
fearch, I think I may venture to aflert that there is 
no fuch paflage. This idea took its rife from their 
being no vifible opening between the uterus and 
vagina, in the unimpregnated ftate; but fuch an 
opening being very apparent, both during preg- 
nancy, and after parturition, overturns this hypo- 


thefis ; for we cannot fuppofe that the foetus, when: | 


it has reached the vagina, can pafs out in any other. 
way than through the external part.” This paflage 
will be facilitated by the power which the animal 
poffefies: of drawing down the falfe belly to the: 
vulva, which has naturally a confiderable ae 
tion. 


'(F) In fpeaking of the uterus and vagina of 
= the author does not fufficiently keep up the 
2 diftinction 
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diftin&tion which ought to be obferved between an 
uterus and an oviduét. 

The germ, or ovum, pafles from the ovarium 
through a canal, which either conveys it out of the 
body, (as in the cafe of the egg) or tranfmits it into 
another organ. The latter is a cavity, admitting of 
enlargement, and having the germ attached to its 
parietes by means of veflels, which nourifh and pre- 
ferve it, until it has acquired a certain development. 

The firft mentioned organs are found in all the 
four clafles of vertebral animals: they are called 
fallopian tubes inthe mammalia ; and ovidu&s in the 
three other claffes. The latter belongs to the mam- 
malia only, and is their uterus. We find, however, 
that the author {peaks of the uterus of other clafles: 
the difference in the office of the parts is fo ftriking 
that they fhould on no account be confounded tos 
gether. | 


(G) The ovaria of fifhes generally contain a 
very large number of eva, fo as to account to us 
fatisfactorily for the aftonifhing multitudes in which 
{ome fpecies are formed. Ina perch weighing one 
pound two ounces, there were 69,216 ova in the 
ovarium : ina mackarel of one pound three ounces, 
129,200: inacarp of eighteen inches Pettit found 
342,144: and ina fturgeon of one hundred and 
fixty pounds, there was the enormous number of 
3,407,500, 

? (H) The 
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(H) The genital tubes of the afcaris contain a 
milky fluid, which, when examined by the micro- 
{cope, is found to contain numerous ova. 

The afaris vernicularis poflefles a genital appa- 
ratus of the fame appearance with that of the /um- 
bricoides. Dr. Hooper in Trans. of the Lend. Med, 
Soc. | 


(1) The ova of the cuttle-Alh, when difcharged 
from the body, are conneéted into bunches, exactly 
refembling grapes, by a tenacious and ductile fub- 
ftance. The fimilarity is fo ftriking as to have 
given rife to the term of /ea-grapes, which is applied 
to them in common language. In the /epia odlopus 
and /oligo (calmar) they form {mall mafles. 


(K) Molt of the gafteropodous mollufca are 
true hermaphrodites, and have the male and female 
organs of generation united in the fame indi- 
vidual: but they copulate, fo that each fecun- — 
dates, and is fecundated. The common flug (li 
max) and {nail (helix) afford the moft familiar. 
examples of this ftructure. They poflefs an ova- 
rium, oviduét, teftis, vas deferens, and penis. The 
oviduct and vas deferens open into a cavity fituated 
under the right fuperior horn; and the penis is 
contained in the fame cavity. The latter part en- 
ters the oviduct of the other animal at the time of 
copulation. 


The 
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The {nail has, in addition to thefe organs, a very 
fingular one, the ufe of which is quite obfcure. It 
confifts of a cavity with an eminence at bottom; 
from which a fharp pointed, thin, calcareous body 
proceeds. This can be thruft forth from the ca- 
vity, and is employed by the {nails to prick each 
other before the a of copulation. 

In the acephalous mollufca, fuch as the oyfter, 

mufcle, &c. there is no difcernible organ of gene- 
ration, except an ovarium, which varies in fize and 
colour at different periods of geftation. 
“The fame obfervation holds good alfo of the aße- 
rias (ftar-fifh) and echinus (fea-urchin). In both 
thefe genera the ovaria confift of feveral diftindt 
mafles of ova. | 

The procefs of generation in the zoophytes re- 
fembles the growth of buds and branches in trees; 
and therefore thefe animals contain no generative 
organs, nor have any diltinction of fex. This is the 
cafe in the polype (Aydra) and the fea anemone 
(adinia); where the young fhoot out from any 
part of the furface of the parent. If thefe animals 
are cut in two, the divided portions will form per- 
fe& animals. 
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ON THE FETUS OF THE MAMMALIA, AND THE 
ORGANS WITH WHICH IT IS CONNECTED", 


§ 350. ‘Tue firft parts which can be difcerned 
in the uterus after impregnation, are the mem- 
branes (involuera) of the ovum; in which the 
embryo itfelf becomes vifible after a certain period. 
By means of the navel-flring the foetus is connected 
to thefe membranes, and confequently to the uterus 
of the mother; from which its nourifhment is de- 
rived until the time of birth. It will, therefore, be 
the natural method to pafs from the defcription 
of the uterus, to that of the membranes, and other 
parts of the after birth; and to confider in the 
laft place whatever may be worthy of remark con- 
cerning the embryo itfelf. / 


S 351. The mode of connection of the preg- 
nant uterus with the membranes of the ovum, 
and thereby with the embryo itfelf, difplays three 
chief differences in the various mammalia. 


* Much information on the fubject of this, and of the laft 
chapter, is contained in Dr. J. F. Lossrein’s E/fai fur la 
Nutrition du Fetus. Strath. 1802, toe - 

| Either 
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Either the whele external furface of the ovum 
adheres to the cavity of the uterus; or the con- 
nection is effected by means of a fimple placenta; 


ori by more numerous {mall placente (coty- 
ledons ). : 


~§ 352. The firft kind of ftrudture is obferved 
in the fow ”; and is {till more manifeft in the mare. 
In: the latter cafe, the external membrane ‘of the 
ovum, the chorion, may be faid to form a bag-like 
placentas Numerous and large branches of the um- 
bilical veflels ramify through it, particularly in the 
latter, half of the period of pregnancy ; and its ex- 
ternal furface is covered with innumerable floccu- 
lent papilla, which connect it to the infide of the 
uterus 3, | t 
»§ 353. In thofe animals ol this clafs, where 
the embryo is nourifhed by means of a placenta, 
remarkable varieties occur in the feveral Ipecies; 
fometimes i in the form and fucceflive changes of the 
part ; fometimes in the ftru&ture of the organ as 
being more fimple or complicated. 
In moft of the digitated mammalia, as well as in 
the quadrumana, the placenta has a roundifh 


* Fas. ap AquapenD. tab. 25 and 26. Dausenrton, 
tom. 5, tab. 21, 22. 


* Fag, as Aquarann. tab, 21, 23; tab 23, fig. 46. 
| form; 
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form * ; yet it confifts fometimes of two halves 
lying near together; and in the dog, cat, martin, 
&c. it refembles a belt (cingulum or zona‘ ). Its 
form in the pole-cat holds the middle between thefe 
two ftructures; as there are two round mafles 
joined by an intervening narrower portion ©. 

I have difcovered a moft remarkable inftance of 
change in the form of this organ, in the hedge-hog. 
For fome weeks after impregnation, the placenta 
includes nearly the whole circumference of the cho- 
rion, and may be compared, in fize and form, to a 
hazel-nut. It is fpongy and vafcular internally ; 
but on the outer furface firm and tough, and ap- 
proaching to cartilaginous hardnefs. It is not, 
however, of uniform ftrength throughout; but 
thinner and more flexible towards the concave fide 
of the cornua uteri, than on the oppofite part. As 
pregnancy advances, this thinner portion increafes, 
and gradually aflumes a nearly membranous 
ftrufture, while the oppofite thick part formsa firm 


ea 
* Dausenton, tom. 7, tab. 38, fig. 3, 4, of the rat. 
Thid. tab. 40, fig. 7, 8, of the domeitic moufe ; tom. 8, 
tab. 13, fig. 6, of the mole. 

* It is reprefented im the dog, by Eusracurus, tab. 
anatom. tab. 14, fig. 7, 8, by Fan. an. Aquarenp. tab, 27, 
28, and by Daunenton, tom. 5, tab. 50. | 
_ Inthe cat, by Neepuam, de Formato Fatu, tab. 4, fig. 1, 
and DAuUBENTonN,tom. 6, tab. 6. 

In the martin, ibid. tom. 7, tab. 20. 
° Ibid. tom. 7, tab. 27. 
and 
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and denfe placenta of a faddle-like fhape with ex. 
tenuated margins. This lies in the more mature 
foetus nearly acrofs the ilia; fo that the neighbour- 
ing parts are protected from any injury, which 
might have arifen from accidental preflure. For 
the final purpofe of this fingular, and, as far as I 
know, unique conftrudtion, is the prefervation of 
the tender embryo in the abdomen of an animal, 
which rolls itfelf up with fuch force, that without 
this provifion, the pregnant uterus and its contents 
would be expofed to a moft dangerous preffure. 

In feveral fpecies of digitated mammalia the ex- 
ternal furface of the placenta is provided with a 
white and apparently glandular body (corpus glan- 
dulofum EVERARDI’, or fubplacenta), {maller than 
the proper placenta, by which it is inclofed®. In 
proportion as the embryo becomes more mature, 
this part admits of more eafy feparation from the 
» placenta. | 


§ 354. The placenta of the difulca is divided 


1 Cofmopolite Hiftoria Naturals, 1686. 12, p. 60. 

* In the hare it ts reprefented by Dausenton, tom. 6, 
tab. 46. | 

Inthe rabbit by Nezpuam, tab. 3, and Ds Graar, tab. 
36, 33: “ 

In the guinea-pig by Fas. ag. Aquap. tab. 30, and 
DavuBENTON, tom. 8, tab. 4, fig. 6. | 

In the water-rat, ibid. tom. 7, tab. 46, fig. gp 


HH into 
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into numerous cofyledons ; the ftru€ture of which 
is very interefting, as it elucidates the whole phyfi- 
ology of this organ. The parts defignated by this 
appellation are certain flefhy excrefcences (g/an- 
dule uterine), produced from the furface of the im- 
pregnated uterus, and having a correfponding 
number of flocculent fafciculi of blood-veflels (ca- 
runcule), which grow from the external furface of 
the chorion, implanted in them. ‘Thus the wterine 
and fetal portions of the placenta are manifeftly dif- 
tinct from each other, and are eafily feparable as 
the foetus advances to maturity. The latter only 
are difcharged with the after-birth, while the 
former, or the cotyledons, gradually difappear 
from the furface of the uterus after it has parted 
with its contents. The number and form of thefe 
excrefcences vaty in the different genera and 
fpecies. In the fheep and cow they fometimes 
amount to a hundred. In the former animal 
and the goat, they are, as the name implies, 
concave eminences®; while on the contrary, in the 
cow, deer, &c. their furface is rounded or con- 


vex *. 


§ 355. The trunks of the veins which pafs 


ere er ey 


a ere 


9 For a view of thefe parts in the fheep, fee Far. az. 
Aauar. tab. 12, 14, 15. 
Tn the cow, Hozoxen: particularly fig. 14, to 17- 
Inthe goat, Davsexron, tom, Gy baths ey: 
sont 
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from the placenta or carunculz, and of the arteries 
which proceed towards thefe parts, are united in 
the umbilical chord, which is longer in the human 
embryo", than in any other animal. 
_ In the foal, as in the child, the chord EINE a 
fingle umbilical vein * ; whilft moft other quadru- 
peds have two, which unite, however, into a common 
trunk near the body of the fcetus, or juft within 
1%, 


§ 356. The amnion, or innermoft of the two 
membranes of the ovum, which belongs to the 
pregnant woman, as well as tothe mammaiia, is dif. 
tinguifhed in fome of the latter, as for inftance in 
the cow, by its numerous blood-veffels ; while on 
the contrary, in the human fubjeét it poffeffes no 
difcernible vafcular ramification. 


$ 357. Between the chorion and amnion there 
_ isa part found in moft pregnant quadrupeds, and 
even in the cetacea, which does not belong to the 
human ovum; viz. the allantois or urinary mem- 
brane. ‘The latter name is derived from the con- 
nection, which this part has, by means of the 


"The pole-cat probably has the fhorteft chord, er 
BENTON, tom. 7, tab. 27, fig. 3. 

* Runt, p. 189. 

* Hosoxen, fig. 23, 27, inthe calf, 


HH 2 urachus, 
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ürachus, with the urinary bladder of the foetus ; 
whence the watery fluid, which it contains, has 
been regarded as the urine of the animal. The 
term allantois has arifen from the faufage-like form, 
which the part poffeffes in the bifulca and the pig'* 5 
although this fhape is not found in feveral other 
genera and fpecies. Thus in the hare, rabbir, 
guinea-pig, &c. it refembles a fmall flafk ; and it is 
oval in the pole-cat. It covers the whole internal 
furface of the chorion in the /olidungula, and there- 
fore, inclofes the foal with its amnion. It contains 
moft frequently in thefe animals (although not 
rarely in the cow), larger or fmaller mafles of an 
apparently coagulated fediment in various forms 
and number, which has been long known by the 
fingular name of the hor/e-venom or hippomanes ". 
Some orders and genera of mammalia refemble 
the human fubje&t in having no allantois ; as the 


guadrumana and the hedge-hog : nay, in the latter. 


animal, the urinary bladder has no trace whatever 


% Faz. as. Aovar. tab. 13, fig. 29, and tab. 17, fig» 37, 
in the fheep. 'J. C. Kunremann has reprefented this 
part in an embryo of the ıgth day after conception. Obferv. 
circa Negotium Generationis in Ovibus. Götting. 17535 4to. 
tab. 2, fig. I, 2. . 


Hoszoxen; fig. to to 13 and 15, in the cow. Farrıc, 


tab. 25, in the pig. 
1S DauBENTON, tom. 4, tab.g, fig. 1, 2, of the horfe. 
Hosoxen, fig. 19,21, and fig. 375 of the cow. 


of 


in u" 
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of urachus; which even exifts in a certain degree 
in the human fubjeét; but its fundus is perfectly 
{fpherical in the foetus. 


§ 358. There is on the contrary in this animal, 
as well asin the dog, cat, and others, a peculiar 
part called the tunica erythroides, fituated between 
the chorion and amnion like the allantois, for 
which it might eafily be miftaken on the firft view. 
It contains a watery fluid at the commencement of 
pregnancy, but is eafily diftinguifhed from an al- 
lantois, as it is not joined to the fundus of the 
bladder by the urachus, but is connected by means 
of the omphalomefenteric veins with the mefenteric 
blood.veflels of the foetus **. This connection con- 
ftitutes a refemblance on one hand to the yolk-bag 
of the incubated bird, and on the other fide to that 
remarkable veficula umbilicalis, which is obfervable 
in the early months of pregnancy’. The tunica 
erythroides, as well as that veficula are moft come 
plete in young embryos, and are, on the contrary, 
fo diminifhed in fubfequent periods, that their func- 
tions muft be connected with the earlier ftages of 
exiftence, | 


* Fax, as. Aquap. tab. I, ofthedog. 
NeEpHAM, tab. 4, fg. 1, of the cat. 
7 Comment. Soc. Reg. Scient. Gotting. vol.g, p. 128, fig. 1. 


rn $ 359. 
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§ 359.. The firft trace of the formation of an 
embryo cannot be difcovered in the different {pecies 
of this clafs until a confiderable time after con- 
ception. The original formation, as in the human 
fubject, is widely diftant from the fubfequent per- 
fection of the mature fetus *: and the growth and 
formation of the members, inftead of proceeding 
alike in the whole clafs, are fo ordered in particular 
[pecies, that thofe external organs, which are moft 
neceflary to the young animal, according to its pe- 
culiar mode of life, are formed and completed the 
fooneft. Hence arifes the great fize of the pofterior 
hands of the foetal guadrumana, of the feet of the 
{quirrel, of fuch animals in fhort as are deftined to 
live in trees ; likewife of thofe of the foal and kid, 
which are obliged to ufe their legs immediately 
after birth °, when compared with the correfpond- 
ing parts of the mature human feetus *°. 

+ § 360. 


! 


8 See delineations of the embryo of different animals in 
the early periods: viz. of the rabbit in De Graar, tab. 26, 
fig. 8-10, and in Harzer, Oper. Minor, tom. 3; tab. 21, fig. 
1-4. Of the fheepin Kunızmann, tab. 2. 

19 In the foetal kanguroo, in that ftate at leaft, in which it 
is frft found in the falfe belly, the fore-feet are much larger 
and ftronger than the pofterior ones, on account of the ufe, 
to which the animal puts them in holding by the nipple. 
When the animal in a more mature ftate is in a manner 
born a fecond time, and muft foon be left to itfelf, the polte- 
vior limbs increafe to their well-known enormous magnitude. 

» The erroneous obfervation concerning the fuppofed un- 

| fhape» 
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§ 360. The moft important points, in which 
the foetus of the mammalia differs from that of the 
human fubjet, have been already noticed. In 
other refpeéts their ftru&ture feems to correfpond* ; 
at leaft, for inftance, in the membrana pupillaris *, 
in the thymus, thyroid, and fupernatural glands. 
Some trivial points of diftinction are not noticed ; 
fuch as the meconium refembling hard fcybala in 
in the bifulca, and animals of the moufe-kind’, 
&ec. 


fhapelinefs of the fetus of the bear, which has been fo often 
made fince the time of AristoTLE, would not require an 
exprefs refutation in the prefent day, had it not been re- 
peated by fome modern zoologifts, whofe accuracy in gene- 
ral is much to be relied on. I have completely fhewn how 
unfounded this fuppofition is, by the reprefentation of a 
young bear’s feetusin the 4th vol. of the Delineations of Objects 
relating to Natural Hiflory, tab. 32; and it appears to be very 
. completely formed. 

ı There is a view of the vifcera of a foetal horfe, in Rust, 
p. 189, andin DausEnton, tom. 4, tab. 7. 

Of the fheep in Kuntemann, tab. 2, fig. 8. 

Of the calf by Hosoxen, fig. 24-25. 

Wrisperc inthe Nov. Comment. Soc. Reg. Scient. Goer. 

ting. tom. 2, p. 207. 

3 Fremines German Huntfinan, p. 130, and Harvey 
de Generat. Animal, p. 197- 
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ON THE BREASTS AND TEATS OF THE 
MAMMALIA.’ 


§ 361. A HE nourifhment of the young animal 
immediately after birth, is derived in this clafs from 
the milk of the mother, which is fecreted in the 
breafis. This fecretion, which is peculiar to the 
clafs in queftion, has given rife to the name mam- 
malia, by which Linneus has diftinguifhed them. 
Yet no teats have been hitherto difcovered in the 
ornithorhynchus'; and they feem alfo to be wanting 
in the males of fome other f{pecies, as the hamfter, 
and Jemur mongox ; although this fex poflefles them 
in general as well as the female’, . They‘are fome- 


* Home, in ne . Phil Tran/. 1802, p. 69. 

> Numerous inftances have occurred, in which milk has 
been fecreted in the breafts of male animals, as the goat, ox, 
dog, cat, and hare, as wellasin men. I have treated more 
particularly of this phyfiological phenomenon in defcribing 
a goat, which it was neceflary to milk every other day for 
the fpace of a year; in the Hanoverian Magazine, 1787, p. 
" 
ni is commonly found in the breafts of newly born chil- 
dren of both fexes; and the fame obfervation holds good in 


the foal and calf. 
times 


RREASTS AND TEATS OF THE MAMMALIA. 473 


times however found in fmaller number in the for- 
mer fex, as in the dog; or in a.different fituation, 
as in the horfe%. - 


§ 362. The pofition and number of the teats 
varies confiderably in the different fpecies. Several 
irregularities occur in the latter point, particularly 
among the domeltic animals“ Numerous excep- 
tions muft be made in fome fpecies, as the domeltic 
fow, the guinea-pig, and others, to the general rule, 
which aflıgns to animals twice as many teats as the 
number of young, which they ordinarily produce. 

Their fituation is the moft fingular in the female 
marfupial animals; where their exiftence can 
fcarcely be recognized except at the time when the 
young are actually contained in the abdominal 
pouch, or falfe belly °. (See note (A) at the end 
of the chapter. ) 


' $ 363. 


° Dausenton in Fourzrov’s Médecine eclairée, tom. 2, 
pP: 274. 7 

“« Naturalifts were long at a lofs to difcover the mamme 
and teats of this animal; in the male they were at length 
dete&ed by Burron, on the fheath ofthe penis. Mr. J. 
Hunter alfo made the fame remark, without knowing that 
Burron had previoufly noticed it; thefe teats are largeft in 
the fetus and young foal.’"". Rexs’s Cyclop. art. Anatomy of 
the Horfe. 
. * BuFFON, tom. 10, p. 295. 

5 Trsox, who on all other occafions difplays the greateft 
acutes 
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§ 363. In the fingular animals, which have 
been juft alluded to, as well as in thofe which live in 
the water, or under-ground, the mammary glands, 
for reafons which muft be very obvious, lie flat un- 
der the fkin, and do not projet fo as to form 
breafts or udders: neither do the lactiferous ducts 
poflefs fuch dilatations and cavities as are obferved 
in the bifulca, the mare and others®. In thofe ani- 
mals which have their breafts placed on the cheft 
(mamma pectorales ), thefe organs never poflefs that 
form, which fo peculiarly diftinguifhes the human 
female in the bloom of life. (See note (B) at the 
‚end of the chapter.) 


acutenefs, could difcover no trace of teats in his female opof- 
fum. D’Asovırte exprefsly aflerts, that they are formed 
by the fu&ion of the young; that their number, therefore, 
in animals which are giving fuck, exaétly correfponds to the 
number of young at that period; and that they are placed 
without any fymmetry, being formed wherever the young 
animals may happen to attach themfelves on their arrival in 
the abdominal pouch. See Voyages de Marg. De Cuaste- 
‚Lux dans P Amerique Septentrionale, tom. 2, p. 332. 

In an opoffum which I poffefled for feveral years, and 
‘whofe ovaria difcovered no trace of any previous impregna- 
tion, there were three pairs of teats in the falfe belly, very 
{mall indeed and’ flat, but regularly arranged in a half 
moon, Ä 

* Dausenton, tom.5, tab. 12, of a goat which had 
double teats on each udder. 


Addi 


( 475 ) 


Additional Notes to the Twenty-fixth Chapter. 


(A) The mammz and teats of the opoffum tribe, 

kanguroo, and fome other animals, are fituated in 
~-acavity, formed by the common integuments, at 
the pofterior part of the abdomen. This is gene- 
rally called the falfe belly. Its margin contains 
mufcular fibres, which acting like a fphinter 
mulcle, clofe the opening. It is connected to, and 
fupported by the pair of bones which arife from the 
pubis, and are defcribed in the chapter on the 
fkeleton. 


$ 37. Thefe bones poflefs mufcles which de- 
prefs, and others which elevate them; and the falfe 
belly neceflarily follows their motions. The fame 
bones are found in the ornithorhynchus, where no 
falfe belly exifts, and where the mamma have not 
hitherto been difcovered. | 
The paflage of the foetus into this recptacle at a 
very early period, and its connection to the nipple, 
have been mentioned in the notes to the twenty- 
fourth chapter. 
It may be further obferved, that in the kangu- 
roo, the young animal remains in the falfe belly, or 
enters it occafionally, long after it feems capable of 
providing for itfelf, 
A {pes 


476 ADDITIONS TO. CHAPTER XXVI. 


A fpecies of toad, (the rana pipa, or Surinam 
toad) has a flru€ture fomewhat analogous to the 
falfe belly of the marfupial mammalıa. There 
are feveral cells, amounting in number to 70 or 80, 
formed by the integuments of the back of the fe- 
male. The ova are placed in thefe, and go through 
their different changes to the formation of the young 
frog. Theinteguments, which form thefe cells, ap- 
pear to have no peculiarity in their organifation : 
nor are the cells formed until the time at which 
they are to receive the ova. 


(B) The mamme of animals are not furrounded 
with that quantity of fat, which is obferved in the | 
human female: hence they are not very apparent 
except at the period of fuckling, when they become 
diftended with milk. 

Another remarkable difference occurs in the 
ftru€ture of the nipple. This part in women has 
about fifteen openings, which are the terminations 
of as many la¢tiferous tubes. In the other mam- 
malia it is hollow, and has only one or two orifices. 
Its cavity communicates with two large refervoirs, 
in which the lactiferous tubes terminate. | 


Car 


CHAPTER XXVII. 


ON THE INCUBATED EGG. 


§ 564. Tue various vital procefles of nutrition 
and formation, which are carried on in the feetus of | 
the mammalia, while in its mother’s body, and by 
means of the moft intimate connexion with the pa- 
rent, are effected in the incubated chick, by its own 
powers, quite independently of the mother, and 
without any extraneous affiftance, except that of the 
atmofpheric air, and a certain degree of warmth. 


§ 365. The egg is covered, within the fhell, 
by a white and firm membrane (membrana albumi- 
nis), which contains no blood-veflels. The two 
layers of this membrane, which in other parts ad- 
here clofely to each other, leave at the large end a 
fpace, which is filled with atmofpheric air. 

This membrane includes the two whites of the 
egg; each of which is furrounded by a delicate 
membrane. The external of thefe is the moft fluid 
and tranfparent; the inner one thicker and more 
opaque: they may be feparated in eggs which are 
boiled hard. 


* J.C. Heur, Obfervata phyfiologica de Natura et Ufa Aeris, 
Ovis Avium inclufi, Tubing. 1796, 4to. 


The 
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The internal white furrounds the yolk, which is 
contained in a peculiar membrane called the yolk- 
bag. rom each end of this proceeds a white 
knotty body, which terminates in a flocculent extre- 
mity in thealbumen. Thefe are called the chalaze 
or grandines’. 

A Imall, round, milk-white fpot, called the tread 
of the cock, (cicatricula or macula), is formed on 
the furface of the yolk-bag. It is furrounded by 
one or more whitifh concentric circles, (halones or 
circuli), the ufe of which, as well as that of the ci- 
catricula itfelf, and of the chalaz, is not yet nlgara 
tained. 


§ 366. We now proceed to notice the wonder- 
ful fucceflive changes which go on during the incu- 
bation of the egg; and the metamorphofes which 
are obferved both in the general form of the chick, 
and in particular vifcera. The periods of thefe 
changes will be fet down from the hen, as affording 
the moft familiar example’. It will be beft to 

give, 


* Lever.ye diftinguifhes a third RR and cohiiders the 
chalaze as abforbing veffels floating in it, and deftined to ab- 
forb it as well as the inner albumen, and mix them with the 
yolk during incubation. Sur la Nutrition du Fetus, Par. | 799, 
8vo. 

3 The following works may be referred to for reprefenta- 
tions of the formation of the chicken in the egg. 

‚ Märrıchı, de Formatione Puli, Lond, 1673, 4to ; alfo, de 
Ovo Incubato, 1686, fol. 
W. Lancıy, in ScHRADER, Odferv. et Hiflor. de Genera= 


— Amit. 1674, 1zmo. 
Ast, 
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give, firft, a curfory chronological‘ view of the 
whole procels, and then to make a few remarks on 
fome of the moft important parts of the fubject. 


§ 367. A {mall fhining fpot of an elongated 
form, with rounded extremities, but narroweft in 
the middle, is perceived at the end of the firft day, 
not in nor upon the cicatricula, but very near that 
part on the yolk-bag, (nidus pulli ; colligquamentum 5 
areola pellucida). ‘Vhis may be faid to appear be- 
fore-hand as the abode of the chick which is to 
follow. 


No trace of the latter can be difcerned before the 
beginning of the fecond day: and then it has an 


incurvated form, refembling a gelatinous filament 
with large extremities, very clofely furrounded by 
the amnion, which at firft can fcarcely be diftin- 
guifhed from it. 


Ant. Marrre-jan, Obfervat. fur la Formation da Poulet, 
Par. 1722, izmo. 

C. F. Woırr, Theoria Generationis, Hal. 1759, 4to, tab. 2; 
alfo in the Nov. Comment. Acad. Petropolitan. tom. 12, 13, and 
14. 

As the plates of Lancry and Woırr reprefent only the 
earlier periods, and the others are not executed with that 
elegance and clearnefs which they ought to poffefs; I have 
given inthe 4th and 7th parts of my Delineations of Objeds re- 
lating to Natnral Hiflory, fome neat and accurate reprefenta- 
tions, taken from two periods, in which the moft important 
phenomena of incubation are moft clearly difcernible. 

* The periods of the different changes are fet down as I 
have afcertained themin my own repeated obfervations. | 


About 
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About this time the halones enlarge their circles 
but they foon after difappear’ entirely, as well as the 
cicatricula. 


$ 368. The firft appearance of red blood is 
difcerned on the furface of the yolk-bag, towards 
the end of the fecond day. A feriés of points is 
obferved, which form grooves; and thefe, clofing, 
conftitute veflels, the trunks of which become con- — 
nected to the chick. The vafcular furface itfelf is 
called figura venofa, or arca vafculofa : and the vef. 
fel, by which its margin is defined, vena terminalis. 
The trunk of all the veins joins the vena porte 
while the arteries, which ramify on the yolk-bag, 
arife from the mefenteric ‘artery of the chick. 


§ 369. On the commencement of the third 
day, the newly-formed heart (the primary organ ot 
the circulating procels, which now commences) is 
difcerned by means of its triple pulfation ; and con- 
ftitutes a threefold puncium faliens. Some parts of 
the incubated chicken are deftined to undergo fuc- 
ceflive alterations in their form; and this holds 
good of the heart in particular. In its firft forma- 
tion it refembles a tortuous canal, and confifts of 
three dilatations lying clofe together, and arranged 
in atriangle. One of thefe, which is properly the 
right, is then the common auricle; the other is the 
only ventricle, but afterwards the left; and the 
third is the dilated part of the aorta, (dulbus 
orte). 


2 About 
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About the fame time, the {pine, which was ori- 
ginally extended in a ftraight line, becomes i incur- 
vated; and the diftin@ion of the vertebrze is very 
plain. The eyes may be diftinguifhed by their 
black pigment, and comparatively immenfe fize; 
and they are afterwards remarkable in caneanence 
of a peculiar flit in the lower part of the i iris °. 


$ 370. From the fourth day, when the chicken 
has attained the length of four lines, and its moft 
important abdominal vifcera, as the ftomach, intef- 
tines, and liver, are vifible, (the gall bladder, how- 
ever, does not appear till the fixth day), a vafcular 
membrane (chorion, ot membrana umbilicalis ) begins 
to form about the navel; and encreafes i in the fol- 
lowing days with fuch rapidity, that it covers nearly 
the whole inner furface of the fhell, within the 
membrana albuminis, during the latter half of incu- 
bation. This feems to fupply the place of the lungs, 
and to carry on the refpiratory procefs inftead of 
thofe organs. The lungs themfelves begin indeed 
to be formed on the fifth day ; but, as in the foetus 
of the mammalia, they muft be quite incapable of 

> I have found an.exaäly fimil: at flit in the iris of the com- 
mon lizard (lacerta agilis), before it had attained maturity. ; 
Thus this ftru&ture belongs to fuch animals as have no jem 
 brana pußillaris. ; 
6 Maupricut, de Format. Pulli, tab. 2. fig. 18—21 ; and de 
Ovo, tab. 3, fig. 18, 20; tab. 4, fig. 21. 
Delineations of Objeäs, &c. pt. 7, tab. 64. 
See alfo Harzer, fur la Formation du Ceur: dans le Poulet, 


tom. 1, p..163—194 ; tom. 2, p. 160. 
+1 per- 
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performing their funétions while the chick is con- 
tained in the amnion. | 

§ 371. Voluntarymotionisfirftobfervedonthefizth 
day; when the chick is about feven lines in length. 

Offification commences on the ninth day; when 
the oflific juice is firft fecreted, and hardened into 
bony points (puncta ofificationis). (See the note 
to§ 5.) Thefe form the rudiments of the bony 
ring of the. fclerotica, which refembles at that time 
a circular row of the moft delicate pearls ’. 

At the fame period, the marks of the elegant 
yellow veflels (va/a vitelli lutea), on the et 
begin to be vifible. 

On the fourteenth day, the feathers appear ; and 
the animal is now able to open its mouth for air, if 
taken out of the egg. | 

On the nineteenth day it is able to utter founds ; 
and on the twenty-firft to break through its prifon, 
and commence a fecond life. 

$ 372. We fhall conclude with one or two re- 
marks on thofe very fingular membranes, the yolk- 
bag and chorion, which are fo effential to the life 
and prefervation of the animal. 

The chorion, that moft fimple yet moft perfedt 
temporary fubftitute for the lungs, if examined in 
the latter half of incubation in an egg very cautioufly 
opened, prefents, without any artificial injection, one 


7 I have found this part much more elegantly formed 
than in the hen, in the incubated pea-fow! ot the fourteenth 
and following days. 


9 5 Oe. 
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of the moft fplendid fpeétacles that occurs in the 
whole organic creation. It exhibits a furface co- _ 
vered with numberlefs ramifications of arterial and 
venous veffels. The latter are of the bright fcarlet 
colour; as they are carrying oxygenated blood to 
the chick; the arteries on the contrary are of the 
deep or livid red, and bring the carbonated blood 
from the body of the animal‘. Their trunks are 
connected with the iliac veflels ; and, on account of 
the thinnefs of their coats, they afford the beft mi- | 
crofcopical object for demonftrating the circulation 
ina warm-blooded animal. | 


§ 373. The other membrane, the membrana 
vitelli, is alfo connected to the body of the chick ; 
but by a two-fold union, and in a very different 
manner from the former. It is joined to the {mall 
inteftine, by means of the ductus vitello-inteftinalis? © 
(pedunculus, apophyfis) ; and alfo by the blood- 
veflels, which have been already mentioned (§ 363), 


with the mefenteric artery and vena porte. 
In 


® Hence, as is well known, the incubated bird perifhes 
if the fhell be varnifhed over; asthe refpiratory procefs is 
thereby fufpended. ; 

® This is regarded by Levertie merely as a ligament. It 
is well known that no true yolk is difcoverable in the intef- 
tine of the incubated chick. Yet fometimes (not indeed al- 
ways, but under certain circumftances not yet fufficiently 
underftood) air will pafs from the inteftine through this 
part into the yolk bag. This fac, which was noticed by 
Harrer, and after him by Mairagyan, has occurred alfo to 
“mylelf in a duck of the twenty-fecond day. = 

he 


* 


cd 
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“* Inthe courfe of the incubation the yolk becomes 


con{tantly thinner and paler ‘by the admixture of 
the inner white. At the fame time innumerable. 
fringe-like veflels with flocculent extremities, of a 
moft fingular and unexampled ftru@ture, form on 
the inner furface of the yolk-bag, oppofite to the 
yellow ramified marks above-mentioned (§ 371); 


= - 


4 


and hang into the yolk. There can be no doubt — 


that they have the office of abforbing the yolk, and 
conveying it into the veins of the yolk-bag ®; where: 
it is affimilated to the blood, and applied to the nu-- 
trition of the chick. Thus in the chicken, which 
has juft quitted the egg, there is only a remainder 
of the yolk and its bag to be difcovered in the ab- 
domen. Thefe are completely removed in the 
following weeks, fo that the only remaining trace 
.isa kind of cicatrix.on the furface of the inteftine. 


The analogous umbilical bag of the fetal-fhark, (which is 
found alfo in feweral other fifhes, and fome reptiles) is con- 


nected to the fmallinteftine; at leaft to the burfa entiana, which : 


_is a peculiar dilatation of the pofterior end of the inteftine. 

~CoLiins, voli2, tab. 33, fig. 2. 

© In numerous and varied microfcopical examinations of 
the yolk-bag in the latter weeks of incubation, I think I have 
obferved the actual paflage of the yolk, from the yellow floc- 
culent veflels of the inner furface of the bag, into the blood- 
veflels, which go to the:chicken. . That is, I have feen mani- 

_fett yellow ftreaksin the red blood contained in thofe veins. — 


THE END. wilt ofl 


Strahan and Prefton, 
' Printexs-fireet, London. 
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